[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OM0: Muraes Maroven Uy FMC TEPCTBO HAYKH U BRICHIET'O OBPA3OBAHUS

[lomxHocTb: PekTop

[laa nognucamst: 25.06.2026 08:35:33 POCCHUIICKOH ®EJEPAIINN
YHWKanbHbIA NTPOrpaMMHRUA KITHOY: < . .
FROHERCKIN EOGY AARGTBEHHAIHEGTAHON TEXHHYECKHIT VHUBEPCUTET

uMeHHu akagemMuka M./, MUIJIMOHIIUKOBA

I «YTBEP »
: EKTOp—

X SQEPA:}%B_A
["aiipaOeKoB

y Q% Szekit
2 2‘3}&\‘*‘“ woH
. ?

2025 .

PABOYASA ITPOT'PAMMA
JInCuumInHbI

«MATEMATHKA)»

YKpynHeHHasi TPyNna HANMPABJEHUA MOATOTOBKHU
21.00.00 IMpukaaaHas reoJjiorusi, ropHoe jej10, HeTerazopoe
J1eJI0 U reoae3us
HanpasJ/ieHue nmoaAroToBKu

21.05.06 HedrerazoBeie TeXHUKA U TEXHOJIOTHH

I'ox Haya1a MOATOTOBKHU

2025

['po3usrii — 2025



1. eaun u 3aga4n TUCHUTLIAHBI

HeﬂblO MAaTEMAaTHYCCKOI'O O6paSOBaHI/I$I 6aKanaBpa SABJIACTCA: o6yquI/Ie CTYACHTOB OCHOB-
HBIM IMOJIOKCHHUAM U METOAAM MATCMATHKU, HABBIKAM IMOCTPOCHUA MATCMATUUCCKUX JTOKA3aTCIILCTB
IIyTEM JIOTHUYCCKUX paCCY}I(,Z[eHPII;’I, METOJaM PCUICHUA 3aaa4.

3auaann HN3YUYCHUA NUCHUIIIINHBI ABJIACTCA 06yquHe CTYACHTOB OCHOBHBIM MAaTCMAaTHU4YC-
CKHUM METOJaM, UX 3HAKOMCTBO C pa3JIMYHBIMU MPUITOXKCHUAMHU 3TUX MCTOAO0B K PCHICHUIO ITPAKTH-
YCCKUX 3a/iay, Jejad Ipru 3TOM YIIOp Ha TC pa3acibl MAaTCMAaTUKH, KOTOPBIC B COOTBCTCTBUU C y‘-IGG-
HBIMH IINITaHAMH HMCKOT BAXXHOC€ 3HAYCHHUC JIsI TOI'O HMJIM HHOI'O HpO(l)I/IJ'IH IIOATOTOBKHU CIICHIMAJIN-
CTOB.

2. MecTo IMCHUILVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI MPOrpaMMbl

Maremaruka otHocuTcs K biioky 1 o0s3aTenbHoi yacTu yueOHOro IiaHa.

OCHOBOI OCBOEHMsI JTaHHOM yueOHOW AMCLMILIMHBI SBJSETCS IIKOJIBHBIA KypC MaTeMaTHKH.
DJeMeHThl HEKOTOPBIX pa3/ielioB MaTEMATUKH, U3y4aeMbIX B By3€ (BEeKTOpHas ainreOpa, auddepen-
LUaJIbHOE U UHTETPaJbHOE MCUUCICHUs (YHKLIUHM OJHON MEPEeMEHHOM, aHaIUTUYECKasi FeOMETpHs),
3aJI0’KEHBI B MIKOJIBHOM KypCe MaTEeMAaTHKH; 3HAHWE 3TUX DJIEMEHTOB 0053aTEIbHO Kak IS YIiTyo-
JEHHOTO M3YYEHUS YKAa3aHHBIX Pa3JeloB MaTEMATUKU B By3€, TaK U JJI1 OCBOCHUS TAKUX Pa3felioB,
M3y4YeHHE KOTOPBIX MPEIYCMOTPEHO TOJBKO B BBICIICH Marematuke (auddepeHnuanbHoe ncuucie-
HUe (QYHKUUM HECKOJIBKUX MEPEMEHHBIX, Au((depeHInanbHble YpaBHEHUS, BBIYUCICHUE YUCIIOBBIX
XapaKTEpUCTHUK CIy4YalHbIX BEJIMYUH, UCIOJIb30BAaHUE MATEMAaTUUYECKUX METOJI0B OOpabOTKU CTaTH-
CTUYECKUX JaHHBIX U JpYyTHE).

JlaHHas qUCHUMIUIMHA SBJSIETCS MPEIIIECTBYIOMIEH ISl CIEAYIOIUX €CTECTBEHHOHAYUHBIX U
o01enpodecCHOHANbHBIX y4eOHBIX JUCHMIUIMH, MPEIyCMOTPEHHBIX B Y4EOHBIX IJIaHAX CIIEIHailb-
HocTell HampasieHus: «['ocynapcTBeHHOE M MyHUIMNaIbHOE yripasieHue»: «Mupopmatuka», «Me-
TOJZbI IPUHATHUSA YIPABIEHUYECKUX pelIeHUD, « COlMaabHO-2KOHOMUYECKAs CTaTUCTUKaAY, «CHucTeM-
HBIA aHamu3», «9KOHOMHKO-MaTeMaTH4YEeCKOe MOJEIMPOBAHNE B YIpaBlIeHUW», «Maremarudyeckue
METOBI U MOJIEIH B IKOHOMHUKED.

3. Ilepeyens miIaHMpyeMbIX pe3yJbTATOB O0Oy4eHHsl 1O JMCHHILIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUS KOMIIeTeHIInii

Tabauna 1
Ko mo ®I'OC NuaukaTopbl JOCTHKEHU S IInanupyemsble pe3yJbTaThl 00y4eHHS
M0 AUCHMIJIHHE
OomenpogeccuoHanbHbIE
OIIK-1. Cnoco- | OIIK-1.1 - BnazneeT 6a30BbIMH 3HAHH- | 3HATH OCHOBBI JTMHEHHOMN anreOphl ¢

OeH pemiaTth Ipo-
W3BOJICTBEHHbBIE U
(wnn) uccnemaoBa-
TEJIbCKUE 3a7a4u
npodeccuoHab-
HOU JIEATENIbHO-
CTH C YYETOM OC-
HOBHBIX TpeOoBa-
HUW U TOTPEOHO-

aMu B oOnactu (yHIaMEHTaJIbHBIX
pa3zenoB MaTeMaTHKH, (DU3MKH, XH-
MHMU U OHOJIOTMH B 00beMe, HeoO0XO-
JUMOM JIJISl OCBOCHHUS (DU3MYECKHX,
XUMHUYECKHX U OMOJIOTUYECKUX OCHOB
B DKOJIOTMH U TIPUPOJIOTIONB30BAHUS.
OIIK-1.2 - nemoHCTpHpYET

YMEHHE OCYILECTBIISATH MOUCK MH(DOP-
MaIH, pacCCMaTPUBAaTh Pa3JInYHbIC

DIIEMEHTAMU aHAJTUTUYIECKON TeOMETpPHH,
MaTeMaTHYeCKUI aHaInu3, OCHOBBI JIHC-
KPETHOI MaTeMaTHKH, OCHOBHI TEOPUHU
OOBIKHOBEHHBIX TU(PepeHIINATBHBIX
YPaBHEHUH, OCHOBBI

TEOPHH BEPOSATHOCTEH U MaTeMaTuye-
CKOM CTaTUCTHKH.

YMeTh IpUMEHATh MaTeMaTHYeCKUe Me-
TOJIBI JUIsl PEIICHHUS] THIIOBBIX MTPOecCH-




cTeil Heprerazo- | TOYKU 3pEHUS TSl PELICHUS OHAJIBHBIX 33]1a4, OPUEHTUPOBATHCS B
BOM OTpaciu; MOCTaBJICHHBIX 3a7a4. CITPAaBOYHOM
MaTeMaTHYECKOH IuTeparype, mpuoodpe-
TaTh HOBBIE MaTEMAaTHYECKHE 3HAHNUS,
UCIIOJIB3Ysl COBpEMEHHBIC 00pa3oBaTellb-
HbIE ¥ HTHPOPMAIIMOHHBIE TEXHOJIOTHH,
MCII0JIH30BaTh MATEMATHUUECKYIO JIOTUKY
JU1s1 GOPMHUPOBAHMS CYXKIECHUH IO COOT-
BETCTBYIOIIMM MPO(eCCHOHATBHBIM MPO-
oneMam.
Baaners MeTo1aMu OCTPOCHHUSI IPO-
CTEHIINX MaTeMaTHUEeCKUX MOJEIICH TH-
MOBBIX MPOPECCHOHATBHBIX 33/1a4, METO-
JlaMy 00pabOTKH IKCIIEPUMEHTAIIbHBIX
JIAHHBIX U aHAJU3a MMOJYYEHHBIX PE3YIlb-
TaToB.

4. O0beM AUCHMILINHBI U BUJbI y4eOHOH padoThl

Tab6anua 2
Bcero u/3. ex. Pa30uBKa no cemecTpam
Buj1 yueoHoii pa6oTnbl OPO (B Hemes10), 4 3®O0 (o cemecTpam), 4
(010170 390 1 2 3 1 2 3

KounrakTtHas paGora
(Bcero) 200/5,6 60/1,66 68/1,9 | 64/1,78 | 68/1,9 | 20/0,56 | 20/0,56 | 20/0,56
B ToM uucne:
Jlexkuun 100/2,8 30/0,83 | 34/0,95 | 32/0,89 | 34/0,95 | 10/0,28 | 10/0,28 | 10/0,28

[IpakTrueckue 3aHATHS

(I13) 100/2,8 30/0,83 | 34/0,95 | 32/0,89 | 34/0,95 | 10/0,28 10/0,28 10/0,28

Camoctoareabnast pa- | 196/ 44 | 390/1084 | 40/1,11 | 807222 | 760211 | Y31 | 104344 | 15141
0ota (Bcero) 9 9
B ToM umucie:
M3YUCHHE BONPOCOB, BbI- | 196/5 44 | 390/10,84 | 40/1,11 | 802,22 | 762,11 | 11931 | 1047344 | 1941
HeceHHBIX Ha CPC 9 9
KonTpoub 7212 18/0,5 36/1 - 36/1 9/0,25 - 9/0,25
IK3a- IK3a- IK3a- IK3a-
3a4yerT 3a4yeT
MEH MEH MEH MEH
Obmast Tpynoem- 468/13 468/13 144/4 144/4 180/5 144/4 144/4 180/5
KOCTbH
5. Coneprxanue JUCHHUILTHHbI
5.1. Pasgeinl AMCHMILIMHLI U BUABI 3aHATHI
Taoauna 3

Ne HaumeHnoBanme pa3aesia UCHHUIIIMHBI Pacnpenesienne 4acoB 1o BuAaM 3aHATHIH




n/n JIK 13 Bcero
1 cemecTp
Bcero 34 34 68
1 | Jlunetinas anreOpa 6 6 12
2 | DaeMeHTHI BEKTOpHOH anreOpsl 6 6 12
3 | AHanuTnveckas reoMeTpus 8 8 16
4 | Teopus mpeneioB 6 6 12
5 HuddepenuunansHoe ucuncnenne GyHKIUNA OAHOM nepe- 8 3 16
MEHHOU
2 cemecTp
Bcero 32 32 64
5 Huddepennnanpaoe ucuncieHne pyHKINH HECKOIBKUX 10 10 20
HEepPEeMEHHBIX
6 | MHTerpanpHOE HCUNCTIEHHUE 10 10 20
7 | Auddepenumnanbable ypaBHEHUS 12 12 24
3 cemecTp
Bcero 34 34 68
8 | Paawl 16 16 32
9 OCHOBBI TEOpUH BEPOSTHOCTEH U MAaTEMaTHYECKOM CTaTH- 18 18 36
CTHUKH
Hroro 100 100 200
5. 2. JIeKIINOHHBIE 3aAHATHUSI
Taonuuya 4
NoNe | HammeHoBaHMe pa3-
Copaep:xanue pasuesion
/i | gesia JUCUMIIINHBI
1l cemecTp
1 | 2 | 3




JluHeiinas ajaredopa

Omnpenenurenu 2-ro U 3-ro NOPsAAKOB U MX CBOICTBa. Beluncnenue omnpene-
nauteneil. MUHOPHI U anredpandeckue nonoiaHeHus. OnpeaenuTenu N-ro mo-
psanka. Pemenne cuCcTeM ypaBHEHMH C IOMOILIBIO ONpeaenurTeneid. Marpuiisl
u aeiictBus Hax Humu. OOpaTHas maTpuiia. MaTpuyHbI COco0 peleHHs
CUCTEM JIMHEMHBIX ypaBHeHMI. Meroxa ['aycca pelieHus: CHCTeM JIMHEHHBIX
ypaBHEHUU

DJIeMeHTbI
BEKTOPHOI
ajnreopol

IlonsTe BekTOpa. JInHelHble onepauuu HajJ BEKTOpaMHu. JIMHEHas 3aBUCH-
MOCTb BEKTOPOB Ha IUIOCKOCTH. baszuc Ha minockoctu. [Ipoeknus Bekropa Ha
ocb. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE IPOMU3BEACHMSI BEKTOPOB M HX
CBOMCTBA. ['€OMETPUYECKUI CMBICII BEKTOPHOIO M CMEIIAHHOTO IIPOU3BEle-
HUM

AHaIuTHYECKASA
reoMeTpus

VYpaBHeHus TpsSMOW Ha IUIOCKOCTH. YTOJI MEXKIY ABYMs HpsMbIMH. Touka
MEPECCUCHHS JIBYX MPAMBIX. Y CIOBUS MapaJIeIbHOCTH U YCJIOBUE TEPICH-
JTUKYJSIPHOCTA JBYX MpSAMBIX. PaccTosiHue OoT Touku A0 mnpsimoii. [lenenue
OoTpe3ka B JaHHOM oTHoueHuu. [lmomane Tpeyronpuuka. Kpussie 2-ro mo-
pSAKa: OKPYKHOCTh, DIUIUIIC, TunepOoia, mapadbona. YpaBHEHHUS TIOCKOCTH.
B3anmHoe pacnosioxkeHne ABYX IUIOCKOCTEH. YpaBHEHHUs MPAMOW B MIPoO-
cTpaHcTBe. B3anMHOe pacmoiokeHue mpsMoil U IUIOCKOCTH. Touka mepe-
CEUYEHHUSI IPSIMOM C TNTIOCKOCTBIO

Teopus npenenon

IIpenen GyHkmMu npu x — +90, x —> —©, X —> Xx,. beCKOHEeUHO Malble QyHKIUH.

Orpanndennsie GyHKIMN. beckonedHo OomnpInre (yHKINA U UX CBS3b C OECKOHEYHO
ManbiMi GyHKIUsAMH. OCHOBHBIE TEOpEMBI 0 Tpezenax. PackpeiTie HeonpeaeneH-

0 «
HOCTEH BHUIA 0= 3aMeuaresbHbe Tpeaensl. HemnpepslBHOCTh GyHKIMU. TOUKH
00

paspeiBa 1 uxX kimaccudukanus. CBOICTBA HENPEepHIBHBIX (PYHKIWN: OTpaHHYCH-
HOCTb, CYIIIECTBOBAaHHE HAMOOIBIIETO U HAUMEHBIIETO 3HAYCHUH, IPOMEKYTOIHBIX
3HAYCHUN

JuddepennunaibHoe
HCYHCJICHUE
(GyHKIUH OHOHI
nepeMeHHOH

[Tpon3BoHbIE OCHOBHBIX dJIeMeHTapHBIX (yHKIMA. Juddepeninan GyHkunuu u ero
reomeTrpuyeckuil cMbica. Cs3b auddepeHnuana ¢ npou3BogHON. VIHBapHaHTHOCTD
¢dopmbl nuddepenunana cnoxHoi GyHkaun. Ca3p Mexay 1uddepeHIrpyeMOCTbIO
W HeNpephIBHOCTHIO. [Ipumenenue auddepenHmana K TpUOIMKEHHBIM BBIYHCIICHHU-
aM. [IpousBonuble u nuddepeHunansl BeICIIMX NOPSAKOB. OCHOBHBIE TEOPEMBI O
muddepeHnupyeMbix GyHKIuIX: Teopembl @epma, Poms, Jlarpamka, Komm. Ipa-
BuIIo JlonuTans v ero UCIoIb30BaHUE JJIsl PACKPBITHs HeolpeaeieHHocTe. Hcce-
JIoBaHKHEe (PYHKIIMU C TIOMOIIBIO MPOU3BOAHON. Touku 3xcTpeMyma GpyHkuuu. HeoO-
XOJMMOE M JOCTaTOYHOE YCIJIOBHSA CYLIECTBOBAaHMS SKcTpemyma. Haxoxnenue
HauOOJBIIETO U HAUMEHBIIIETO 3HAUCHUH (QyHKIINHU, TUdPepeHIupyeMOoi Ha 0Tpe3-
ke. UccnenoBanne Bhimykinoctd QyHkimuu. Touku meperuda. ACUMOTOTH rpaduka
¢yskuuu. Obuias cxema ucciiegoBanus GyHKIMH U IOCTpoeHus e€ rpaduka

2 cemecTp

JudpdepennuaibHoe
HcYHucjieHue QyHK-
HUH HECKOJIBKHX
NepeMeHHbIX

OyHKIUM HECKOJBKUX TMepeMeHHBIX. O0NacTh onpeeNieH s, JUHUN YPOBHS (QyHK-
UM JIByX HepeMeHHbIX. [lpexen u HenmpepbIBHOCTh (DYHKUMH JABYX NEPEMEHHBIX.
Yactuele npousBoanbie. [lonubii nuddepenunan. DxkctpeMyM QYHKIUH ABYX IIe-
pemeHHBIX. Hanboubliee 1 HauMeHbIIee 3Ha4eHUs] (DYHKIIMK JBYX MEPEMEHHBIX B
3aMKkHyTOM oOmactu. Ilpom3Bonmnas mo Hampasnenuro. I'paanent. KacatenmpHas
TUIOCKOCTh M HOPMaJlb K MMOBEPXHOCTH. MeTo/ HaMMEHBIINX KBaApaToB 00pabOTKH
OKCIICPUMEHTAJIbHBIX JaHHBIX




HNuTerpanbHoe uc-
yuciaeHue GyHKuuu
O/THOM MepeMeHHOM

[lepBooOpa3nas. HeonpeneneHHblii MHTErpal U €ro cBoiicTBa. Ta0iMiia OCHOBHBIX
uHTerpasioB. OCHOBHBIE METOJIBI WHTETPUPOBAHUA: HEMOCPEICTBEHHOE MHTETPUPO-
BaHME, METOJ MOACTaHOBKHU. MHTerpupoBanue mo uvactaMm. KomiiekcHble uwucia.
AnrebOpandeckas ¢opMa 3alUCH KOMIUIEKCHOTO 4ucia. Moaynib u aprymenr. [lei-
CTBUS Ha/I KOMIUIEKCHBIMU YHCIaMH. TPUTOHOMETpHYECKas W MoKa3aTesbHas (op-
MBI 3allUCU KOMILIEKCHOro uucia. @opmyna Myapa-Jlannaca. MHorowiensl. Teo-
pema be3y. OcHoBHas TeopeMa anreOpbl. Pa3noskeHne MHOTOUICHA HA JIMHCHHBIC U
KBaJIpaTHbIC MHOXHUTEIU. ParMoHanbHBIC APOOU U pa3iokKCHHUE MPABUWILHON ApoOu
Ha Tpocrteimue apodu. MuTerprupoBanue mpocTeimmx apoOeii. MHTerpupoBanme
paloHANBHEIX Jpobeil. HWHTerpupoBaHHe MNPOCTEHININX TPUTOHOMETPHUYSCKUX
¢yukuit. UaTerpupoBanne upparyoHaIbHbIX (yHKIMA. OnpeaeneHHbI HHTerpal
KaK TpeJeNl MHTerpaibHOi cyMMmbl. Teopema cymiectBoBanusi. CBOHCTBa ompene-
JIGHHOro HMHTerpaia. Teopema o cpeaHeM. TeopeMa o MPOU3BOJHONW MHTErpajia mo
nepeMeHHoi BepxHel rpanuiie. @opmyna HeroTona-JleliOHuna. 3aMeHa mepeMeH-
HOH B OIpeAeICHHOM HHTerpajie. IHTerpupoBaHue o 4acTsaM B ONPEAEICHHOM UH-
terpaine. [IpunoxeHus: onpeaeeHHOro HHTErpasa: BIUUCICHUE IIOMAACH IOCKUX
¢Guryp B I€KapTOBBIX U MOJSIPHBIX KOOPAMHATAX, IIMHBI AyTH, 00beMoB Teil. HecoO-
CTBEHHBIC WHTErpajbl ¢ OCGCKOHCUHBIMU TPAaHUIIAMH W OT Pa3pbIBHBIX (PYHKIIWH.
[Tpu3Haku cpaBHEHNS] HECOOCTBEHHBIX HHTETPAJIOB

JAnddepenunain-
HbIe YPABHEHMS

3agaun, npuBomsmme K AuddepeHIHaIbHBIM YpaBHEHHAM. Teopema CyIiecTBO-
BaHUs M €JUHCTBEHHOCTH PEUICHUs AJs IudepeHInansHOr0 ypaBHeHus 1-ro mo-
psAAKa. YpaBHEHHS C pa3felsIoIUMUCS NEPEMEHHBIMU, OJHOPOJHBIE W JMHEHHBIE
ypaBHeHUA 1-Tro mopsnka. JuddepeHuanbaple ypaBHeHUsS 2-T0 mopsiaka. OCHOB-
Hble OoHATHs. Teopema cymecTBoBanus pewmenus. [Ipocreiimune ypaBHeHus, 10IycC-
Kalolue MOHWKeHue mopsaka. JlumHeiiHble nuddepeHnnanbHble ypaBHEHUS 2-TO
nopsiaka. OmnpeneneHve W cBoicTBa. JIuHelHbIe OMHOPOAHBIE W HEOJHOPOIHBIE
ypaBHeHHs1. Teopema 0 CTPYKType OOMIero pelieHus] HeOJHOPOAHOTO YpaBHEHHSI.
Jluneiinple mudQepeHnnanbHble YpaBHEHHS C TOCTOSHHBIMH KO3((UIMEHTaMH.
Pemenne oqHOpPOIHBIX ypaBHEHHH. Pemrenne HeomMHOPOMHBIX MU GEpEeHIINATBHBIX
YpaBHEHHUH € MOCTOSIHHBIMH Kod(duuueHntamu metonom moadopa. Cucremsl aud-
(depeHIManbHbIX ypaBHeHUH. HopMaibHas cucteMa. MeToT UCKITFOUCHUS PEIICHMSI
CUCTEMBI YPaBHEHHH

3 cemecTp

Panwl

UYucnossle psabl. CXoguMocTh U cymMMa psiga. OCHOBHBIE CBOMCTBA CXOZSIIHAXCS
psinoB. HeoOxonumoe yciioBue CXOIMMOCTH 3HAKONOJIOXKUTEIBHOTO pafa. TeopeMsl
cpaBHenus. [Ipusnaku Jlamam6Gepa, Komm. 3Hakouepenyromuecs psabl. IlpusHak
Jleiitonuua. [lonarue o pyHkuroHansHOM psige. CreneHHble psiubl. MHTErpan u pa-
muyc cxonumoctu. Gopmynel Maknonepa u Tetinopa. Pasnoxenne QyHKIMA B psbl
Maksonepa.




OcHoBBI TEOPUH
10 BEpPOSITHOCTEI H
MaTeMaTH4eCKOH
CTATHCTHKH

OO01mue npaBwiIa KOMOMHATOPUKHU: TPABUIIO CYMMBI, MPABWIIO MPOW3BEACHUS. BbI-
Oopku 2yIeMeHTOB. Pa3MmereHus, mepecTaHoBKy, coueTanuss. CiryqaifHbple COOBITHS
omepaunu Hajg HUMU. HecoBmecTHble coObiTus. IlomHas rpynmna momapHO HECOB-
MeCTHBIX coObITHI. Kitaccuueckoe onpenenenue BeposiTHocTd. CBOMCTBa KiIaccHue-
CKOW BEPOSITHOCTHU. Y CIIOBHAs BEpOATHOCTb. Dopmyia nosHoil BepositHocTH. Dop-
Myna balieca. IloBTopHble ucnbiTanud. bunomuaneHoe pacnpenencuue. dopmyna
Bepuynnu. HauBeposiTHeliee 3HaueHWe 4ncia TOsABICHUS coObITUs. JlokanpHas
teopeMa MyaBpa - Jlaruaca. Pacnipenenenue Ilyaccona. IlonmnHoMuanbsHoe pacrpe-
nenenne. CrydaiiHas BenmunHa. DyHKImA pacrpenenenns. CBoicTBa (yHKIHA
pacnpeneneHus. JMCKpeTHbIC U HEMPEpPHIBHBIE ClydaiiHble BEJWYUHBI. [I10THOCTH
pacnpeneneHus, e€ cporictBa. HopManbHbIl 3akoH pacnpeaenenus. HezaBucumsie
Cly4aliHble BEIMYMHBI. YUCIOBBIE XapaKTEPUCTUKH CIy4YalHBIX BelH4rMH. MaTtema-
THYECKOE Okumanue, e€¢ cBoiicTBa. KoaddummeHt koppemsnnn, ero cBoiictea. Oc-
HOBHBIC MOHATHUS MAaTEMaTU4YeCKOW CTATHCTHKH: BHIOOPOYHAsl COBOKYIHOCTb, T'eHe-
payibHas COBOKYITHOCTb, TIOBTOPHAs BEIOOpKA, OECIIOBTOpHAS BRIOOPKA, OTHOCHTEh-
HBIA TTOKa3aTeNb BbIOOpkH. OmmOKa perpe3eHTaTUBHOCTH. |'eHepanabHast cpemHss,
BBIOOpOYHAsT CpeqHsisl. Y CTOHYMBOCTh BBHIOOPOYHBIX cpeqHHX. JloBepUTENbHbIE HH-
TepBaJIbl JUIsl OLEHKH MAaTeMaTHYeCKOTO OXHIaHUS HOPMAJIBHOIO paclpe/eieHus.
OreHKa BEepOsATHOCTH (OMHOMHANBHOTO PACHpeeNIeHus) 0 OTHOCUTEIBHON 4acTo-
te. CratucTuyeckoe pacrpeneneHue BoIOOpkH. [1oauron 4acToT, rMCTOorpaMmMa 4a-
CTOT

5.3. JIaGopaTopHbIe 3aHATHS He MPeTyCMOTPEeHbI

5.4. lIpakTuyeckue 3aHATHS

Tabnuya 6

Homepa
pa3aeJioB

TemaTHKa NPAKTHYECKUX 3aHATHH

1-ii cemecTp

JInneiinas ajaredpa. Beruucinenue onpenenureneid. Pemenne cucreM TMHENHBIX ypaBHEHUI
MmetoaoM Kpamepa. CrnoxkeHne u yMHOXkKeHue Mmarpul. HaxoxaeHue oOpaTHOW MaTpHUIIBL.
Pemenne cucreM ypaBHEHNI MaTpUYHBIM METOZIOM H

MeroqoM ["aycca.

JJieMeHTbl BEKTOPHOM ajredpnl. Pemienne 3a1auy Ha HaxOXKIEHHE KOOPAWHATHOW (OpMBI
3aIUCHU BEKTOPA, €0 JJIMHBI, ONIPEACIICHNs UX B3aMMHOT'0 PACIIOI0KEHHUS BEKTOPOB

Ha IINIOCKOCTH W B IIPOCTPAHCTBE. Breraucnenne CKaJIIpHOTO MNPOU3BCACHHA BCKTOPOB,
HaXO0XJICHHUE YCIIOBHS UX NMEPNEHAUKYIAPHOCTH. CKaIIpHOE MIPOU3BENECHUE IBYX BEKTOPOB,
YCJIOBUE NECPICHAUKYIAPHOCTU BEKTOPOB. BeKTopHOG U CMCIIAHHOC IMPOU3BCACHUA BCKTO-
POB U UX I€OMETPUUYECKUIN CMBICH. IIpunokeHrne BEKTOPHOTO U CMELIaHHOTO NPOU3BENCHUN
BCKTOPOB AJId PCIICHUA TrCOMCTPUYCCKHUX 3ada4

AHaJIMTHYeCKasi reoMeTpusi. AHaIMTHYECKasi FTeOMETpUsl Ha MIocKocTu. Pa3nuuHeie ypas-
HeHus npsiMoit nuHUU. [lepexon oT oxHOro BHa (GOpMYJIbI MPSIMOM K Ipyromy Buay. Touka
MIEPECEUEHUS IBYX NPSAMBIX, YTOJ MEKIY ABYMsI IPSMBIMH.

KpuBbie BTOpOro nopsaka: OKpy»HOCTb, JJIJIUIIC, TUIepOoia, napadoa.

Bunpl ypaBHEHMIl IUIOCKOCTH: YpaBHEHHME IUIOCKOCTH, MPOXOIALIEN uepe3 JaHHYI0 TOYKY
MEPIEeHIUKYJISIPHO JAaHHOMY BEKTOpY; O0Ilee YypaBHEHHUE MIIOCKOCTH; YPAaBHEHHUE TIOCKOCTH
B OTpe3Kax. 3a7jaui Ha IOCTPOEHUE INIOCKOCTH, BBIYMCIEHUE PACCTOSIHUS OT JTAHHOM TOYKH
710 TJIOCKOCTH, YIJla MEXKIY MJIOCKOCTAMU. Y CIIOBHS MapajieIbHOCTH U
NEPIEeHIUKYISIPHOCTH M1ockocTel. [IpsiMas B nmpoctpancTBe. KaHOHMUYECKOE U ITapamMeTpu-
YeCKUE ypaBHEHUS MPSMOM B MPOCTPAHCTBE. YTOJ MEXAY MPSMBIMUA B IPOCTPAHCTBE. Y CIlIO-
BHS NAPAJJIEIIBHOCTH M NMEPHNEHAMKYJIAPHOCTH NPAMOM U IUIOCKOCTH. Touka mepecedeHust
npsiMoii U mockoctu. [ToBepxHOCTH 2-T0 MOpsiAKa U MX KAHOHUYECKHE YPaBHEHUSM: AJUTUII-
COUJIbI, TUIEPOOIION,1bl, TapabOJIOHIbl, IIMIMHAPHI 2-TO MOPAIKA; KOHYC 2-T0 MOpsAKa.




Teopus npenesos. [Ipenen Gpynkuun. beckoneuno mansie pynkuuu. OrpaHndeHHbIe PyHK-
uuu. beckoneyHo 6onbine QyHKIMUA U UX CBS3b ¢ OECKOHEYHO MaibiMU (yHKIusMU. Pac-
KpbITHE HeonpeaenenHocteld Buaa 0/0, oo/co. 3agaum Ha pacKpbITHE BceX 7 HEONPEIeiEH-

HOCTel. Penienue 3aa4 Ha HaX0XJIEHHUE MPEJEIIOB C MOMOIIBIO NIEPBOTO U BTOPOrO «3aMe-
JaTeNnbHBIX» mpeaenoB. CpaBHeHHE OeCKOHEYHO MabIX QyHKIHH. [ToHsATHE HEPEPHIBHOCTH
¢bynkuuu. OpgHocropoHHHE mpenenbl. CBoiicTBa (YHKIMI, HEMpPEephIBHBIX Ha CErMEHTE:
OTPaHUYEHHOCTb, CYIIECTBOBAaHUE HAMOONBIIET0 U HAMMEHBIIETO 3HAYCHUH, MPOMEKYTOU-
Hble 3HaueHus. Touku pa3peiBa, X KiIacCU(UKALIHSL.

JAuddepenuuanbHoe ucunciaeHue GPyHKIUH OAHON mepeMeHHOM. [Ipon3BoIHBIE OCHOBHBIX 3Je-
MeHTapHbIX ¢yHKuuii. [IpousBogHas cnoxuoit Gpynkuu. Auddepennman pyHKIUN U €ro TeoMeTpu-
geckuii cMbIc. CBs3p muddepeHnnana ¢ mpon3BoaHoi. MaBapuaHTHOCTE (opMbl auddepeHraia
cnoxxHoN ¢GyHKIEH. CBsi3p MexTy nuddepeHIrpyeMOoCThI0 U HEMPEePHIBHOCTHIO. [Ipon3BonHbIe U
nruddepeHnnansl BeICIIUX MOpsAAKoB. [IpaBuio Jlonutans 1 ero UCTONIB30BaHKE IJIsl PACKPBITUS He-
ompexneneHHocTel. VccnenoBanne ¢yHKIMA ¢ TOMOIIBIO0 Mpon3BoAHONH. Heobxomumoe u moctarod-
HOE YCJIOBHS CYIIECTBOBaHMS 3IKcTpeMyMa. OThICKaHWE HAuOOIBIIET0 M HANMEHBIIETO 3HAYCHHU
¢byHkuuu, nuddepeHnrpyemMoii Ha oTpeske. AcCUMOTOTH rpaduka QyHkuun. VccnenoBanue QyHK-
IIMU ¥ TOCTpOCHUE e€ rpaduka.

2-ii cemecTp

JAuddepenuuanbHoe ucUHCIeHNe (PYHKIMI HeCKOJIBKUX MepeMeHHbIX. 3aaul Ha HaXO0XKJIeHHe
U TIOCTpoeHHUe objacTu onpexaeneHus: ¢yHkuuu nByx mnepemeHHbIX (DIII). Ilpenen u HenmpepbIB-
HOCTh (DYHKLIMHU JBYX INEPEMEHHBIX. 3alaud HA HAaXOXKICHUE YaCTHBIX NMPOW3BOIHBIX1-TO MOpsAIKa,
cioxxHoi QyHKIMHU. 3a7aun Ha BhIYMCIICHUE MTPUOIMKEHHBIX 3HAUYCHUN 3a/JaHHBIX BBIPKEHUH C UC-
nonp3oBanueM noiHoro auddepennuana O/I1. Pemenne 3anau Ha nccnenoanue O/ Ha sxcTpe-
MyM, U HaxOXICHHE HauOOJBIIEro U HauMEHbLIEro 3HaueHud. Haxoxnenue nmpons3BOAHON MO 3a-
JaHHOMY HaIlpaBlIeHHIO. PemeHue 3amad Ha HCIOJNB30BaHWE METOAA HAUMEHBIINX KBAaIpaToB IS
00pabOTKH SKCTIEPIMEHTATBHBIX JaHHBIX.

HNuTerpanbHoe ucuucienne GyHKIMN oAHON nepeMeHHoM. OCHOBHbIE METObI UHTETPUPOBAHUS:
HETIOCPEAICTBEHHOE WHTETPHUPOBAaHUE, METOJI TIO/IBEJICHHUS 1OJ1 3HaK JuddepeHinana, MeTosl 3aMeHbI
MEPEMEHHOM, METOA HMHTErpupoBaHUs 1o 4vacTsM. KomruiekcHble uucia. AnreOpamueckas dopma
3alMCU KOMIUIEKCHOIO 4Mcia. Moaysb u apryMmeHT. JIeHCTBUS HaJl KOMIUIEKCHBIMHM 4HciIaMu. Tpu-
TOHOMETpPUYECKasi M IMoOKa3aTesbHas (GOpMBI 3alUcH KOMIUIEKCHOTro umcia. Popmyna Myaspa-
Jlarutaca. MHorounensl. PasnoxeHnne MHOrOwIeHa Ha JIMHEHHbBIE W KBaJpaTHbIE MHOXKHUTEIH. VHTe-
TpUpPOBaHUE PaMOHATBHBIX Jpo0eit. Tumbl mpocTedmmx apodel u ux uHTerpupopanue. MuaTerpupo-
BaHHE PAalMOHAIBHBIX APoOei METOZIOM Pa3sIoKEeHMs Ha mpocTeriume qpodu. MuTerpuposanue mnpo-
CTEUNINX HMppalOHATBHBIX (yHKIWH. VHTErpupoBaHHE TPUTOHOMETPHUYECKUX (YHKIUHA, YHHUBEp-
CaJIbHasi TPUTOHOMETPHYECKas MOJACTAaHOBKA. BhIUMCIeHne onpenesiéHHOro MHTErpanga ¢ MOMOIIbI0
¢dopmynbsl HetoTona-JleiiOHuma. 3ameHa nepeMeHHON B onpeAenéHHOM uHTerpajie. MHTerpupoBanue
10 YacTsAM JUIsl ONPEAENIEHHOrO UHTerpana. IIpuiiokeHust onpenenéHHoro NHTerpaga: BIUYUMCICHUE
Iomaael MiIocKux (GUryp, IJIMHBI Ayrd KpUBOH, 00beMoB Tesl. HecoOcTBeHHbIE MHTErpajbl. BbI-
YHCJICHUE HHTETPAIOB ¢ 0ECKOHEYHBIMY TPAaHHUIIAMH U HHTETPAJIOB OT Pa3pbIBHBIX (PYHKITUH.




JuddepennuaibHbie ypaBHeHUsI. Y PAaBHEHUS C Pa3JEISIFOIIMMUCS TIEPEMEHHBIMH, OJTHOPOIHBIC U
TUHeHble ypaBHeHUs 1-ro mopsaka. JuddepeHunansasie ypaBHeHUS 2- T0O mopsaka. [lpocreiimme
ypaBHEHUs, JOMYCKAIOIINe TOHMXKeHHe nopsiika. Jlunelinsie nuddepeHnmranbaple ypaBHEHUS 2-TO
nopsinka. JImHelHble OMHOPOAHBIE W HEOJHOPOJHBIE ypaBHEeHWA. JIuHeitHble mudQepeHaTBEHBIC
YpaBHEHUS C TTOCTOSHHBIMU KO3 pUuIeHTaMu. Perienue oqHOPOHBIX U HEOTHOPOAHBIX auddepeH-
IUAITBHBIX YPABHEHUH C TIOCTOSIHHBIMH KO3 (UITUSHTaMU C IPaBOH YaCThIO CIEIIMATLHOTO BUIA.

3-ii cemecTp

Psapab1. YucnoBeie psaapl. CXoAUMOCTh U cyMMa psiia. OCHOBHBIE CBOMCTBA cxonsimuxcs psaaos. He-
00X0MMOE YCIOBHE CXOAMMOCTH 3HAKOIMOJIOXKHUTENbHOTO psina. Teopemsl cpaBaenus. [lpusnaku [a-
nambepa, Komu. 3Hakouepenyrommuecs psabl. [IpusHak JleriOnuna. [ToHATHE 0 (YHKIIMOHAIHLHOM
psane. Crenennble psabl. aTerpan u paauyc cxogumoctu. @opmynsl Maknonepa u Teiinopa. Pas-
noxenre QyHKIMA B psapl MakinoHepa.
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OcHOBBI TEOPUH BEPOATHOCTEH 1 MaTeMaTH4YecKol craTucTHKU. OOIMe npaBuiia KOMOMHATOPH-
KH: TPaBWJIO CYMMBI, IPaBUJIO Mpou3BeAcHus. BeiOOpku snemeHToB. Pa3zmemnieHus, nepecTaHOBKH,
coueranust. CiydaiiHple cCOOBITHS U onepanuy Haj HUMH. HecoBmecTHble coObiTHs. [lomHas rpynma
MOTIApPHO HECOBMECTHBIX coOBITHH. Kitaccndeckoe ompenenenne BeposaTHOcTH. CBOMCTBA Kilacchude-
CKOM BEpOSATHOCTHU. Y CIIOBHAsl BEpPOATHOCTb. Dopmyiia noJiHOW BeposiTHOCcTH. Dopmyiia baiieca. T1o-
BTOpHBIE UCIIbITaHUA. buHOMUansHOE pacnpenenenue. @opmyna bepuymm. HaueposTHeliee 3Ha-
YeHHUE YncIIa nossieHus coobiTus. JlokanbHas Teopema Myaspa - Jlamnaca. Pacnipenenenune Ilyacco-
Ha. [TomuHOMUanbHOE pacmpenenenue. CiaydaiiHas BenuunHa. OyHKuus pacnpexaenenus. CBoiicTsa
¢byHKUMM pacnpeaeneHus. JuckpeTHble 1 HENPEpbIBHbIE ClyyaiiHble BeJIMYHHbL. [I10THOCTH pacmpe-
neneHus, eé cpoiictBa. HopManbHbIl 3akoH pacnperneneHus. HezaBucumble cioydailHbIE BETMYUHBI.
UmcnoBble XapaKTEepUCTUKU CIIy4YalHBIX BEMYMH. MartemMaTtnieckoe oxujaanue, e€ corictBa. Koag-
(UIMEHT Koppensiuuy, ero cBoiictBa. OCHOBHBIE MOHATHS MAaTEeMaTHUYECKOW CTaTUCTUKU: BBIOOPOU-
Hasi COBOKYITHOCTh, Te€HEpajibHash COBOKYITHOCTh, TIOBTOPHAsI BIOOpKa, OECIOBTOpHAsI BHIOOpKA, OT-
HOCUTENBHBIN IMOKa3aTenb BeIOOpKH. Omubdka penpe3eHTaTUBHOCTH. | eHepanbHas CpeaHss, BBIOO-
pouHas cpedHss. YCTOWYMBOCTb BBIOOPOYHBIX CpeAHUX. JlOBepUTENbHbIE WHTEPBAJBl AJISI OLECHKH
MAaTe€MAaTUYCCKOTO OXXUAaHHUAd HOPMAJIbHOI'O pacCrpCaCiCHus. OHeHKa BEPOATHOCTHU (GI/IHOMI/IBHBHOFO
pacrmpeenieHust) Mo OTHOCHTENbHOW yactore. CTaTHCTHYECKOe pacipezeneHrne BIOopku. [lonuron
4acTOT, TUCTOTpamMmMa 4acToT.

6. CamocrosiTesibHasi paboTa

6.1. TemaTnka u GopMBI CAMOCTOATEIBHON PadOTHI CTYACHTOB

Ha camocrosTensHy0 paboTy CTYIEHTOB BHIHOCSTCS CIIEAYIOIINE TEMBI:

NeNe

Tembl AJIst CaMOCTOSITEeJILHOI paﬁOTbI




n/n

JIuHeiliHbIe MPOCTPAHCTBA U omeparopsl. JIuHelHble pocTpaHcTBa. JIMHEHAS 3aBUCUMOCTh U HE3aBUCH-
MOCTh CUCTEMBI BEKTOPOB. Pa3mepHOCTh U 0a3uc nuHelHoro npoctpancTBa. Koopaunater Bektopa. [Ipeodpa-
30BaHWE KOOPAHMHAT IIPH Mepexoie K HoBoMy 0asucy. JInHeitHbIe onepaTopsl U IeHCTBHS Hax HUMU. Matpuiia
JTUHEHHOTO oreparopa. CBsi3b MEXIy MaTpUIlAMH JTMHEHHOTO OIlepaTropa B pa3inyHbIX Oa3rcax. CoOCTBEHHbBIE
3HAYEHVSI 1 COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OTIepaTopa. XapakTeprUCTUIECKIN MHOTOUJICH.

KBaaparuunbie ¢popmsl. bunmHeiinble 1 kBagpaTHuHble GopMbl. MaTtpuiia kBanpatuuHoi ¢opmsl. [Tpusene-
HUE KBaJpaTHIHOU (POpMBI K KaHOHHYECKOMY BHIy. PopMynnpoBka 3akoHa uHepiun. Kpurepuit CunbBectpa
TTOJIOXKUTEIBPHON OTIPEIETICHHOCTH KBaApaTUIHON (hOPMEL.

EBxumnaoBsl npocrpancrea. HepasenctBo Komu-byHskoBckoro. Matpuna ['paMma ckansspHOro npousBene-
HUs, €€ cBOicTBa. OPTOrOHAIBHBIA U OPTOHOPMUPOBaHHEIH Oasuc. [Ipoiecc opToroHanuzamnuu.

BBenenue B MaTemaTu4eckuii anaau3. MHOXeCTBO JeiicTBUTENbHBIX gucel. OyHkuusa. O0macTh ee ornpene-
nerus. OCHOBHBIE 3JIEMEHTapHbIE (PYHKIIUH.

Auddepenuuanbuoe ucuuciaenne GyHKIui oqHoi nepemennoi. Jlorapudmmaeckoe quddepeHimpoBaHme.
[Mpumenenune nuddepennnana K MPUOINKEHHBIM BEIUUCICHUSIM.

Juddepenuuansuoe ncunciaenne GyHKUUA HECKOJbLKHX NepeMeHHbIX. Hanbomnbiee 1 HanMeHblee 3Ha-
YeHUs1 QYHKIUH JBYX MEPEMEHHBIX B 3aMKHYTOH oOnacTu. KacarenbHas mI0CKOCTh H HOPMaib K TOBEPXHO-
CTH.

Komniekcubie ynceaa. KomruiekcHble yucna v GOpMBI UX MpeJCcTaBIeHUs . AnreOpaniyeckue IeCcTBUS Hal
KOMIUTeKCHbIMHU unciamu. @opmyna Myaspa. @opmyina Diinepa u nokasarensHas ¢popMa MpeacTaBICHUs
KOMIUTIEKCHOTO dncia. [loHsATHEe 0 KOMITIEKCHOW (yHKIMH JEHCTBUTEIHHOTO apryMEeHTa U €0 MPOU3BOTHOM.
[TonsTre 0 QyHKINN KOMITIEKCHOW TIepeMEHHON

HuTerpanbHoe ucuuciaenue. [IpubnmkEéHHOE BEIYMCIEHUE ONPENSIEHHBIX HHTErPaIoB: (POPMYIIbI IPSIMO-
YrOJIBHUKOB, Tparnenuii, Cumricona. HecoOcTBeHHBIE HHTETpalbl ¢ OECKOHEYHBIMU IPAHUIIAMH U OT Pa3phIB-
HbIX pyHKMA. [Ipu3Haku cpaBHEHNST HECOOCTBEHHBIX HHTETPAIOB

Juddepenuuansunie ypaBHenusi. YpasHenue bepayim. YpaBHeHus B monHbIX auddepennmanax. Mure-
IpUpYIOIUi MHOXUTENb. Y paBHeHHe Jlarpamka. YpaBHenue Kiepo. Cuctemsl quddepeHunanbHbIX ypaBHe-
HUI; HOpMalbHasA cucTeMa. MeToz NCKITIOUeHHs pPelIeHus cucTeMbl AudhepeHaIbHbIX YPaBHEHHH.
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OcCHOBBI TeOpHH BEPOSITHOCTEH U MaTeMaTH4YecKoil cratucTukn. HopmupoBaHHas ciydaiiHas BeJIWYUHA.
3axoH Oonbiuux uncen. HepaBenctBo Uebnimesa. Teopema Uebresa. Teopema bepuysu. Teopema Mapko-
Ba. Teopema [lyaccona. UnTerpansHas Teopema Myaspa — Jlamnaca.

Jlureparypa AJisl CaMOCTOATEIbHOI padoThl CTYI€HTOB

1. A6nynxamugoB C. C., AcxaboB C. H., bermnrupue M. A., Cumonenko P. A.,

KpaTKI/Iﬁ KypC TCOpUH BCpOHTHOCTCﬁ 1 MaTeMaTH4eCKOIl CTaTUCTUKU: TCOpUA, IPUMCEPHbI, TUIIOBLIC

pacuetsl. YueOHoe nmocobue. — PocroB—Ha—/lony: «/Iuanazon», 2014.

2. Hamaesa JI.III., Maramesa X. I1., JIuneitnas anredpa. YueOHOoe mocoOue mo usyue-

Huro paszzaena — ['posnsiii, UIIL ITTHTY, 2013.

3. CaunoB A. A. Kpatkuii kypc Beicuieil MaTeMaTuku, ToM 1, Tom 2. — I'po3nslit, 2019.




4, Maromaesa M. A., Hcaesa JI. M. IIpaktukym mo Beiciieit matematuke. Yacts — 1, 2.
Y4eOHO-MeToIn4YecKoe Mmocodue Uil CTYACHTOB AKOHOMHUYECKHX crenuanbHocTeil. — ['po3HbIii,
2016.

5. Maromaea M. A., Ucaesa JI. M. IIpakTtukym mo Beiciied matemaTtuke. Yactp — 3.
Y4eOHO-MeTOAUYECKOE MOCOOME ISl CTYJIEHTOB SKOHOMMYECKUX CIleHUalbHOCTeH. — ['po3Hblii,
2019.

7. OueHo4YHbIE CPpeACTBA

7.1. Bonpochbl K py0e:KHBIM aTTeCTALMAM

IlepBblii cemecTp

Bonpocuwt k nepeoit pyéescnoi ammecmayuu
JIuneiinas aaredpa, 371eMeHThI BEKTOPHOI0 AHAJIN3a, AHAJIMTHYECKAs reOMeTPHUs

OcHOBHBIE CBOWMCTBA ONPEIECIUTEICH.

Meton Kpamepa penieHus cucTeM JIMHEWHBIX YPaBHEHUH.

Meron ['aycca pemienust cucTeM JIMHEHHBIX YPABHEHUM.

MaTtpuuHblii c10co0 pelIeHns CUCTEM JIMHEHHBIX YPaBHEHUH.

BriBog popmyIibl B KOOpAMHATHON (OpMe Il CKAIIPHOTO POU3BEIEHUS BEKTOPOB.
BbiBOA yClI0BUI NIAapaIEIbHOCTH U YCJIOBUS NEPIEHIUKYIISIPHOCTH JBYX BEKTOPOB.
BriBo popMyInbl B KOOpAMHATHON (OpME IJIsi BEKTOPHOTO TIPOU3BEICHHUS BEKTOPOB.

BriBoa (hopmysisl B KOOpAMHATHOMN opMe 1711 CMEILIAaHHOTO MTPOU3BEACHUS BEKTOPOB.

© 0 N o g b~ w0 D E

JlnuHa BeKkTopa (BbIBOJ (OPMYJIBI B KOOPJUHATHON (hopMe).

[EEN
o

. BeiBOZI ypaBHEHUS NpsAMON, NMPOXOASAIIEH 4Yepe3 3aJaHHYI0 TOYKY HEPIEHIUKYJISPHO
HOPMaJIbHOMY BEKTOPY MPSAMOM.

11. BriBog 00111ero ypaBHEHUS MPSIMON Ha IMJIOCKOCTH.

12. BeiBoJ ypaBHEHHUs NPSIMOM, IPOXOAIIECH yepe3 3a/laHHyI0 TOUKY MapajyieIbHO Halpas-
JSAIOUIEMY BEKTOPY IPSAMOM.

13. BriBoj ypaBHEHHSI IPSMOIA, TPOXOIAIICH Yepe3 JIBE 3aJaHHbIC TOUKH.

14. Tlepexoxa oT ogHOM (hOpMBI ypaBHEHHS MPSMOIL K Apyroit popme.

15. KpuBble BTOpOro mopsiika ¥ UX KaHOHWYECKHE YpaBHEHUS (OKpPYKHOCTb, JJIIMIIC, TH-
nep6oa, mapabosa).

16. YpaBHeHHE TUIOCKOCTH, MPOXOASAIISH depe3 3aJaHHYI TOUYKY MEPIEeHAUKYISIPHO HOP-

MaJbHOMY BEKTOpPY (BBIBOJ).

O0pasen 3agaHuii 1J1s1 NepBoH pyOe:KHOM aTTecTANMHA

1. Pewuts cucremy ypaBHeHHI MeTogamu Kpamepa nu MaTpUyHOTO HCUUCIIEHUS:



2X, + X, — X5 =1,
X, + X, + X3 =8,
X, + 2%, =11.

2. HccrnenoBaTh cUCTEMY YpaBHEHUH U, B CIy4ae COBMECTHOCTH, PEIIUTh €€ METOIOM
l"aycca:
2X, — X, +3X; + X, =5
X, —3X, +2X; +2X, =3
3% — X, +2%; — X, =3
4%, —5X, +7X; —2X, =5

IlepBblii cemecTp

Bonpocwi ko emopoit pybescnoit ammecmayuu

OOwiee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE IUIOCKOCTH B OTPE3KaX; IOCTPOECHUE MJIOCKOCTH.
VYron Mexay AByMs IJIOCKOCTSIMHU.
VYcnoBus napajuieIbHOCTU U YCIIOBHE NMEPIEHANKYIISIPHOCTH JIBYX IIJIOCKOCTEH (BBIBOJ)
VYcnosue nepecedeHust TpeX IIOCKOCTEN B OHON TOUKE.
VYpaBHEHHE IIJIOCKOCTH, IPOXOAIIEH Yepe3 TpU 3aJaHHbIE TOUKHU (BBIBOJ).
KanoHuueckue ypaBHEeHHs IPSIMOI B IPOCTPAHCTBE (BBIBOJ).
[Tapamerpuueckue ypaBHEHUsI IPSMOI (BBIBOJ).
VYcnoBus napajuieIbHOCTH U YCIIOBHE NEPIEHIUKYIISIPHOCTH MIPSIMBIX B IIPOCTPAHCTBE.
VYros Mexay NpsMOM U IUIOCKOCTBIO. Y CJIIOBHE MAPAJUIEIbHOCTH U YCIOBUS NEPIEHANKY-
JSIPHOCTHU NPSMOMN U MIIOCKOCTH.

. Touka nepeceyeHus NPSIMOM U MJIOCKOCTH (BBIBO).
IIpenena n HenpepbIBHOCTL GyHKIUH

CoNoR~ LN E

[ERY
o

11. IIpenen GyHKIMU IPU X —> 400, X —>—0, X —> X -
12. beckoneuno mansle ¢pyHkIMU. OrpaHnndyeHHble GyHKIMU. beckoHeuHno Oombine QyHKIUN U
UX CBSI3b C 0ECKOHEYHO MaJIBIMU (PYHKIIUSIMH.

13. OcHOBHBIE TEOPEMBI O Tpeienax. PackpbITie HeolpeaenéHHOCTeH BUIa

ol|lo

818

o o sin x
14. TlepBsiii 3ameuaTenbHbIN npeaen GyHKIUN y=—— mpu x — 0.
X

15. IIpenen nocnenoBatenbHOCTU. BTOpOit 3ameuarensHblil npenen. HarypanbHble gorapugmsl.
16. CpaBHeHHEe O€CKOHEYHO MalbIX (PyHKIWH, DKBUBaJIECHTHBIE (pyHKIIMH HenpepriBHOCT
¢bynkuun. Toukn pa3peiBa U ux knaccudukanus. CBoiicTBa HeNpephIBHBIX (YHKIUH.

Oopazen 3agannii i BTOPoi py0e:kHOH aTTecTAMA

3 2 2 —
1. BoruucnuTs npenensl: 1) lim w; 2) lim LX]'Z :
x—» 6X° —4X+3 x>3 X2 —5X+6
sin2 X
JBX —X. . 4. _ X
3) jim X=X, 4)jim—%:  5) lim (3-2x).

x=5 X— x—=0 X x—1

2. UccnenoBaTh Ha HETIPEPHIBHOCTD U MOCTPOUTH Tpaduk GpyHKIIHIL:



1

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

— X, X<0;
6) f(x)=1 x2, 0<x<2
X+1, X>2.

Bropoii cemecTp

Bonpocul k nepeoii pydescnoii ammecmayuu
JuddepenunaibHoe HCHUCTeHHE PYHKIUI OHOM NTepeMeHHOU

[TousiTe MPON3BOAHON QYHKINH, €€ MEXaHUYECKUN M TEOMETPUIECKUN CMBICIT.
Juddepennnan GyHKINHA U €r0 TEOMETPUUYECKUI CMBICIL.

[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIINH.

[TpaBuna nquddepeHupoBaHusl.

[Tpou3BoiHAS CIIOKHON (YHKITHH.

JuddepenurpoBanue 3alaHHbIX B TapaMeTPHUECKON U HEIBHOU (opMme.

Teopembl @epma, Pomns, Jlarpanxka, Komm, Jlonurasns.

HeoOxoaumble u 1O0CTaTOYHBIE YCIOBHS Bo3pacTaHus (yObIBaHUA) QYHKIUH.
MakcuMyMbI 1 MUHUMYMBI (DYHKITHH.

0. [Mopsanox uccnenoBanus GyHKIKUU C TOMOIIBIO POU3BOIHOM U MOCTpoeHus e€ rpaduka.

BOoo~NoOR~WNE

q)yHKI[I/lI/I HECKOJbKHX IIEPEMECHHBIX

11. O6nacte onpeneneHus, IMHUU YPOBHS (PYHKIMU JBYX NlepeMeHHbIX. [Ipenen u HenpepsiB-
HocTh YacTHble npousBoaHble. [Tonublil nuddepennnan.

12. Dxcrpemym QyHKIMH OBYX epeMeHHbIX. Hanbompiiee 1 HanMeHblee 3Ha9YeHNsT yHKIINN
JIBYX NEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

13. IIpousBoHas mo HampasieHuto. [ paguent. KacaTenbHas MI0CKOCTh M HOPMaJIh K TTIOBEPXHO-
CTH.

14. Meto1 HaMMEHBIINUX KBAJPATOB JJIs1 00paOOTKHU SKCIIEPUMEHTAIbHBIX IaHHBIX.

O0pasen 3agaHuii 1J151 nepBoi pyde:kHOI aTTecTanuu
1. Haiitu npousBoaHbIC QYHKIIHI:
1+e*
1-e*

5 3 _ ]
1) y=W+?—F+2, 2) y=x%-tgx;3) y =

4)y=3x3Inx—x%; 5) y=vx* +2x+3;6) y=sin®x; 7) y=arctg/2x — 3 ;
x=a-sin’t; .

8) .. y=lg(2x+7),y —-?;10)x°® +y® —=3xy =0, y, —?
y=a-Ccos’t;

2. UccnenoBaTh GYHKIMH C TOMOUIBIO TPOU3BOJHBIX U MOCTPOUTH IPaUKH 3TUX (PYHKIIMA:



x—1)°
) y=|——1,; 2 y=x—-In(x+1).
X

Bropoii cemecTp

Bonpocul ko emopoii pybescnoii ammecmayuu

HNuTerpanbHoe ucyucjaeHue PyHKUMA OHOI mepeMeHHOl

1. IMonstue mepBooOpazHoil. Heompenen€Huplii MHTErpal W ero cBoicTBa. Tabmwia He-
OnpeenEHHBIX WHTErPAJIOB.
2. OCHOBHBIE METOJIbl UHTETPUPOBAHUS: HENOCPEACTBEHHOE MHTEIPUPOBAHUE, METOJI UHTETPUPO-
BaHUS  NOJBEACHUWEM  1OJ  3HaK  JuddepeHnuana,  METOJ  3aMEHbl  [€PEeMEHHOU
3. HuTerpupoBanue 1o 4acTAM B HEOIpeACIEHHOM UHTETpaJIe.
4. KomrmuiekcHeie yncna. Anredpanueckas ¢popma 3alicH KOMIUIEKCHOTO Yuciia. Moaynb U apry-
MeHT. JleicTBUS Hall KOMIUIEKCHBIMU YnciaMu. Tpuronomerpuueckas ¢popma 3amucu KOMILIEKCHO-
ro 4HCla.
5. PaznoxeHue MHOrowieHa Ha JMHEWHbIE U KBaJpaTHbIE MHOXHUTEIU. MIHTerpupoBaHue paunuo-
HaJIbHBIX Ipobeil. Turmbr IIPOCTEUIINX npobeit u ux MHTETPUPOBAHUE.
6. MaTerpupoBanre pamMoOHAIBHBIX IPOOCH METOAOM Pa3JIOKECHHs HA Mpocreimme npoou. Mare-
IpPUpPOBaHKE IIPOCTEHIINX UPpaLMOHAIbHBIX (byHKUIHH.
7. VIHTerpupoBaHue TPUTOHOMETPUYECKUX (PYHKIUH, yHHBEpCaJabHas TPUTOHOMETpUYEcKas MOJ-
CTaHOBKA.
8. 3amaum, NpUBOAIINE K MOHATHIO ONpEAesEHHOro uHTerpana. OnpenenéHHbIi UHTErpal U ero
CBOMCTBA.
9. ®opmyna Hetorona-Jleitbnuna. 3amMeHa MepeMEHHOW B  ONpeAEIEHHOM  HMHTErpaie.
10. dopMmyna  MHTEIPUPOBAHMS IO  4HaCTAM  JUIL  ONPENEIEHHOTO  HHTErpala.
11. Ilpunoxxenus omnpeneia€HHOro MHTErpajga: BbIUMCICHHE TUIOMAAeH IUIOCKUX (UTYyp, BbIUKCIE-
HUe JUTMHBI IyTH KpHBOH, 00BEMOB Tell.
12. HecoOcTBeHHble HHTErpanbl. VHTerpaisl ¢ OECKOHEYHBIMH NpeAeaMH HHTErPUPOBaHMUS.
13. VHTerpansl OT HEOrpaHUYEHHBIX (QYHKIUH.

Oopazen 3agannii I BTOPoi py0e:kHON aTTecTAMA

1. Haiitu uHTerpansr:

1| 2~ x| Z)Iﬁ; 3 [0 4 | ﬁxxz;

5) | (5—6X)sin 4xdx; 6)126:(2—_)(54—)(2(1)(; 7) [ cos 3x - cos 9xdx.



3 1 2 1
2 . XAy - N X
8)_!. 3x er4 dx; 9) {(3x+1)e dx ; 10) !).—1+de.

Tpernii cemecTp

Bonpocul k nepeoii pybescnoii ammecmayuu

JAnddepennuanbubie ypaBHeHUs

1. Juddepennmnanpupie ypaBHEHUS: omnpenenenue, nopsgok Y, pemenune Y.
2. NuddepenunanbHoe ypaBHEHHE 1-ro mopsiaka: omnpejaesieHue; odliee M YacTHOE PEIICHHUS.
3.Teopema CylIEeCTBOBaHMSI M  €IMHCTBEHHOcTH pemeHus it JAY  1-ro mnopsaka.
4. Y ¢ pa3gendolldMUCid — NEPEMEHHBIMM:  ONpPENEIeHHE W HOPSAJOK  pELICHHUS.
5. Onnoponnsle 1Y l-ro  mopsaka: ompeleseHue U MOPSJAOK  PEIICHHUS.
6.  Jlunelnble ay l-ro  mopsaka: ONpe/leJICHue W TOPSA0K  PENICHHS.
7. MuddepeHnmanbHbie YpaBHEHHS 2-TO MOPSJIKA: OMPEICICHHIE, BHI OOIIETO PEIIeHUs; TeopemMa
CYLLECTBOBaHUS u €AMHCTBEHHOCTH perieHusl.
8. [Ipocreiimne ypaBHEHUS, JIOMyCKarolue MMOHUKEHUE MOpsIIKa:
y' =100, y' =1y, y'=1(yy)

O0pasen 3agaHus 115 NepBoii pyOesKHOH aTTecTalUN

1. Pemuts nuddepeHnmanbHble ypaBHeHUs 1-ro nopska:
) (y+xy)ax+(x—xy)dy =0
)Y =Xy =X+Y ;B Yy —y=eX;r (3x2y2 +7)dx+2x2ydy =0.

Tpernii cemecTp

Bonpocwl ko émopoii pydexcnoii ammecmayuu

1. JIuneinsle /1Y 2-ro nopsiaka: HEOJHOPOAHBIE U OHOPOAHBIE YpaBHEHUS. TeopeMa CylecTBOBa-
HUS U €IMHCTBEHHOCTHU PELICHUS

2. JInneiinble ogqHopoaHble 1Y 2-r0 mopsaka: TeopeMa o CTpYKType €ro peleHus

3. HeonHopoanble nuHelHble JIY 2-ro nopsiika: TeopeMa o CTpYKType 0O0IIEero pereHus

4. JIuneitnsle ogHOpoaHble J[Y 2-T0 mopsaka ¢ MOCTOSIHHBIMU KO PHUIHEHTaMU. XapaKTepUCTH-
YeCKO€ ypaBHEHUE U CTPYKTYypa OOIIEro pemeHus

5. JIuneiinpie HeoqHOpOAHBIE 1Y 2-r0 MOpsiIKa C MOCTOSHHBIMU KO3 (GUIIMEHTAMH CO CHEIHATb-
HOM IIPaBOM YacCThIO

6. MeTox Bapuanuu Mpou3BOIIBHBIX MIOCTOSIHHBIX (MeTo[ JlaepaHaica)

7. Cuctemsbl nuddepeHImanbHbIX ypaBHEHUH. MeTo 1 HCKITIOUEHHUS PEIICHUSI CUCTEMbI YPaBHEHUM

OCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKOM CTATUCTUKH

8. Knaccuduxarus coObITHI: JOCTOBEpHBIC, HEBO3MOXKHBIE, CiTydaifHble COOBITHs. COOBITHS: COB-
MCCTHUMBIC 1 HCCOBMECTUMBIC,; PABHOBO3MOKHBIC, 3aBCUMBIC 1 HE3aBUCHUMBIC, IIPOTUBOIIOJIOKHBIC,
TIOJIHAS TPYTIIa COOBITHIA.

9. Kiaccuueckoe omnpeneneHue BEpOSITHOCTH COOBITHSI; €TO CBOMCTBA.



10.

OnemMeHTbl KoMOUHAaTOpUKH. OCHOBHBIE IIPaBUIa KOMOUHATOPUKH:

a) mMpaBUJIO pou3BeaeHus; 0) npaBuiio cyMMsl. [lepectanoBku, pa3Merienus, couetanus. Mx uuc-
no. 'unepreomerpuueckas popmyiia.

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

OTtHOcHuTenbHAS YacToTa COOBITHS. CTaTUCTUYECKAsk BEPOSTHOCTH COOBITHSI.
Anrebpa coObITHH. Y CIIOBHAsI BEPOATHOCTD. [Ipon3Benenre u cymma COOBITHIA.
dopmyia nojiHOU BepoaTHOCTH. Popmyiibl baiteca.

®opmyna bepnymiu.

®opmyasl Jlamnaca.

®opwmyina [lyaccona.

Crnyuaiinele BennuuHbl: nuckperHsie (J{CB) u nenpepriBabie (HCB).

Yucnossle xapaktepuctuky ciyuaitaeix semmuns: 1 (0); D(X); o(X).

26. bunomuanbHoe pacnpenenenue JACB.
27. OyHKUMS pacupeaesieHus U IIIOTHOCTh BeposaTHocTeit HCB.

28.

Hopmansnoe pacnpenenenue HCB.

29. 3akoH 6oabiux uncen. HepaBencta YeOriméBa u Mapkosa.
Teopema YeOriméBa. Teopema bepuyiu.

30.

I[OBepI/ITCJ'ILHHe HHTCPBAJIbI IJIs1 OOCHKH MAaTEMATHYCCKOI'O OKUAAHUA.

O0pasen 3agaHus A1 BTOPOil py0e:kHON aTTecTalluu

1. Pemuts muddepeHnranbHoe ypaBHEHUS 2-TO MOPSIKA:
a)a) y" =Xsin X.

6)(yx—y)y=x%y@®=Ly'@1)=0.

B) Y =+1-(y)’.

r) y'+2y'+2y=x-4,y(0)=1y'(0) =1.

7.2. Bonnpochl Kk 3K3aMeHy

IlepBblii cemecTp

TeopeTuquKHe BOIIPOCHI, BLIHOCUMbIE€ HA IK3aMECH

OCHOBHBIE CBOMCTBA ONPEICITUTEIICH.

Meton Kpamepa penieHus cucTeM JIMHEWHBIX YPaBHEHU.

Meron ['aycca pemienust CHCTEM JTMHEHHBIX YPABHEHUM.

MartpuuHslii cioco0 perieHus: CUCTEM JTMHEWHBIX YpaBHEHUI.

BoiBoa hopmyIasl B KOOpAMHATHOMN (popMe ISl CKAISIPHOTO MPOU3BEACHUS BEKTOPOB.

BriBoA yCl10BUI NIapaIeIbHOCTU U YCIOBHS MEPIEHIUKYIISIPHOCTH IBYX BEKTOPOB.

BriBoa hopmysibl B KOOpAMHATHOM opMe J171s1 BEKTOPHOTO MPOU3BEACHHS BEKTOPOB.

BriBoa popMyIibl B KOOpAMHATHON (OopMe Uil CMEIIAHHOTO NPOU3BEICHHS BEKTOPOB.

JlnvHa BekTopa (BbIBOJ (GOpMYJIbI B KOOPAUHATHOU hopme).

0. BeiBoz ypaBHEHHsI IPSIMOIL, TPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY MEePIEeHIUKYIISPHO
HOPMaJIbHOMY BEKTOPY MPSMOM.

11. BeiBoJ 00111€T0 YpaBHEHUS MPSIMON Ha TIOCKOCTH.

12. BriBOj ypaBHEHHSI IPSMOMA, TPOXOIATICH Yepe3 3aIaHHy 0 TOUKY IMapalIeIbHO HAIpaB-

JSIOLEMY BEKTOPY IIPSIMOM.

13. BeIBo ypaBHEHUS MPSIMOH, MMPOXOJISIIEH uepes IBe 3aJaHHBIC TOUKH.

14. Tlepexon ot o1HOM (hOpMBI ypaBHEHHS IPAMOIL K Jpyroit popme.

15. KpuBble BTOpOTo Mopsijika U UX KAHOHUYECKHE YpaBHEHUSI (OKPYKHOCTb, SJUIMIIC, TH-

nep6osa, mapaboina).

RBoOoo~Nooa~wONE



16. YpaBHEeHME MIIOCKOCTH, MPOXOASILIEH Yepe3 3aJaHHYI0 TOUKY MEPIEeHIUKYISIPHO HOP-
MaJbHOMY BEKTOPY (BBIBOJ).

17. OGuiee ypaBHEHHE TUIOCKOCTH, YpaBHEHHE TUIOCKOCTH B OTpE3Kax; MOCTPOEHUE IIOCKO-
CTH.

18. Yron mexy AByMs TUIOCKOCTSIMH.

19. YcnoBust napaienbHOCTH M YCIIOBHE NMEPIIEHANKYJISIPHOCTH JBYX IIOCKOCTEH (BBIBON)

20. YcnoBue nepeceueHus TpexX IMIOCKOCTEN B OJTHON TOUKE.

21. YpaBHeHUE TIOCKOCTH, TIPOXOIAIICH Yepe3 TPH 3a/IaHHbIC TOYKH (BBIBOI).

22. KaHOHWYEeCKHE YpaBHEHUS MPSMOK B MIPOCTPAHCTBE (BBIBOJ).

23. [lapameTpuyeckue ypaBHEHHUS IPSIMOil (BBIBOL).

24. YcnoBus mapajliebHOCTH U YCIIOBUE MEPIEHANKYIISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

25. Yron Mexay npsMOi U TNIOCKOCTBIO. Y CIIOBUE MApaUICIbHOCTH U YCIOBUS TIEPIICH M-
KYJISIPHOCTH MPSIMOM U TUIOCKOCTH.

26. Touka nepeceyeHus MPsIMOI U TUIOCKOCTH (BBIBOJ).

IIpenen u HenpepbIBHOCTL QYHKIUU

27. Ilpenen GyHKIUH IPU X —> +00, X —>—00, X —> Xq -
28. beckoneuno mansie pyHkuuu . OrpannueHHbie GyHKIUU. beckoneuno Oomnbine QyHK-
MU ¥ BX CBS3b C OECKOHEYHO MaIBIMU (DYHKITUSMHU.

29. OcHOBHBIE TeOpeMBI 0 mpefenax. PackpeiTre HeonpeaenéHHOCTeNH BUIa

oo

818

o o sin x
30. [epBrIit 3ameyaTenbHbIH npenen QyHKIHA Yy =—- npu x — 0.
X

31. Ilpenen nocnenoBaTenbHOCTH. BTOpOii 3ameuaTenbHblil npeaen. HatypanbHbie ora-

pUQMEL.
32. CpaBHeHHE OECKOHEUHO MaJibIX (PYHKIUI, DKBUBaJIeHTHbIE PyHKINH HernpepbIBHOCTD
¢dynkiuu. Todku pa3peiBa U ux kiaccupukanus. CBONCTBA HEPEPHIBHBIX (yHKITUH.

OBPA3ELl BUJIETA K DK3AMEHY

MHMHHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHIS PO
I'POZHEHCKNUUN T'OCYJAPCTBEHHbBIM HEO®TAHOM TEXHUYECKHWU YHUBEPCUTET
nMmeHu akaa. M. JI. MuimmoHImumkoBa

BUJIET Ne 1
JucuurinHa: MaTeMaTHKa

cemectp 1

1. 'eoMeTprUUeCKriA CMBICII CMEIIAHHOTO MPOU3BEICHMUS.
4%, —3X, — X; =8,
2. PenmuTh cucTeMy MHEHHBIX ypaBHeHHit: 4 2X; + DX, =—2,

— X, + 2X, + X, =12;

3. [IpuBecTH K KAHOHHYECKOMY BHJy YpaBHEHHE KPUBOH U MIOCTPOUTH €e:
9x* —9y* +36x —18y +20=0.
4. JlaHBI TOYKA A(— 2,— 3), B (— 5 4) nu C (7;—5). Haiitu obmmee ypaBHenue npsimoii BC u



B ——

IPUBECTH €T0 K ypaBHeHuIo B orpe3kax. Haittu  AB x AC'.

6x

Lo —x=21 . X
5. Beruucnuth npenensl: a) lim ==—=—==: 6)lim X + 2X° :8) Im| ——
x—>-3 X—06 x—0 |, /5)( +1 1 x>0\ X — 2
« » 2021 r. 3aB. kadenpoii l'ayaeB A.M.
[IpenonaBarenn Maromaesa M. A.

Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMBbI€ HA 3a4Y€T

JAunddepennuanbruoe ucuncjienne GyHKIuil 0THOM MepeMeHHOM

1.

CoNo~wN

10

[TonsiTre npou3BOAHON PyHKIMU, €€ MEXaHUYECKUI U T€OMETPHUUECKUNA CMBICTI.

Huddepernnan QyHKIHHA U €70 TEOMETPHUECKUI CMBICI.

[Ipou3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

[IpaBuna nuddepeHpoBanus.

[TponsBoHAs CIIOKHON (QYHKITUH.

JuddepennnpoBanue 3aJaHHBIX B TapaMeTPUUECKOM 1 HEIBHOH dopMe.

Teopemsr ®epma, Posurs, Jlarpanka, Ko, Jlonurans.

HeoOxoaumebie u jocTaToYHbIC YCIOBHS BO3pacTaHus (yObIBaHUs) QYHKITHH.
MakcuMyMBbl 1 MUHUMYMBI (DYHKITHH.

[opsanox uccnenoBanus GpyHKINUN C TOMOIIBIO MPOU3BOJAHOMN U MOCTpOeHHUs €€ rpaduKa.

(I)yHKIII/II/I HECKOJBbKHUX IEPEMECHHBIX

11.

12.

13.

14.

OO6uacth onpezesieHus], TUHUN YPOBHS (PYHKIIMU ABYX NepeMeHHbIX. [Ipeaen u Henpepsis-
HocTh YacTHble mpousBoaHbie. [Tonublil nuddepenmmar.

DkcTpemMyM (PyHKIMU ABYX nepeMeHHbIX. Hanbosbiiee 1 HanMeHblIlee 3HaueHus PyHKITUN
JIBYX TIEPEMEHHBIX B 3aMKHYTOH 00JI1aCcTH.

[TpouzBoanas o Hanpasienuto. ['paguent. KacaTenpHas I0CKOCTh U HOPMAJIh K TTIOBEPX-
HOCTH.

Metoa HaMMEHBITNX KBAAPATOB JJIs1 00paOOTKH KCIIEPUMEHTATBHBIX JaHHBIX.

HNHaTerpajabHoe ucunciaenue GyHKuuili 01HON nepeMeHHOH

15.

16.

17.

18.

19.

20.

21.

[Tonstue nepBooOpazHoil. Heonpenen€Hublil nHTErpai u ero cpoiictea. Tabnuiia Heorpe-
JENEHHBIX UHTErPAJIOB.

OCHOBHBIE METOJBl MHTEIPUPOBAHUSA: HEIOCPEICTBEHHOE WMHTEIPUPOBAHUE, METOJ MHTE-
IPUPOBaHMS MTOJIBEJCHUEM T10/1 3HAK T QepeHIaia, MEeTo1 3aMeHbl IepeMEHHOM
HHTerpupoBaHue 1o 4acTsiM B HEONPEIEIEHHOM UHTETpaJe.

KommnnekcHble uncna. Anredpanyeckast popMa 3arucu KOMIUIEKCHOTO yucia. Motyns 1 ap-
ryMeHT. JleficTBUS HaJ KOMIUIEKCHBIMHM 4uciaMu. TpuroHomerpuyeckas ¢opma 3amucu
KOMILIEKCHOT'O YHCIIA.

PasnokeHne MHOrowsieHa Ha JMHEHHBbIE U KBaJpaTHbIE MHOXKHTENU. MIHTErpupoBaHue pa-
LUOHAIBHBIX Apo0eit. Tumel mpocTedmx Apodei U X HHTErpUPOBaHHUE.

WHuTerpupoBanre panuoHaIbHBIX JIpo0Oeil METOIOM pa3iIoKEeHHs] Ha MpocTeiime aApolu.
WuTerpupoBanue NpoCTeHIINX UPPALUOHATBHBIX (PYHKINH.

HuTerpupoBanne TPUTOHOMETPUUECKUX (DYHKIMHA, YHUBEpcallbHas TPUTOHOMETpUYEcKas
IIOJCTaHOBKA.



22. 3agauu, IpUBOJAIINE K TOHATUIO OMpeneiaeHHOro nuterpana. OnpenenéHHplii HHTErpan u
€ro CBOMCTBA.

23. ®opmyna Herorona-JIeitOHuIta. 3aMmeHa IEPEMEHHOM B ONPECIEHHOM MHTErpaie.

24. ®opmyrna HHTETPUPOBAHUS 110 YACTAM JJISl ONPEASIEHHOTO HHTErpaa.

25. TlpunoxeHus: onpenen€éHHOr0 UHTerpaja: BHIYMCICHUE MIIOMAAeH TIOCKUX (PUryp, BhIYMC-
JICHUE JAJTUHBI IyTU KPUBOH, 00BEMOB Tell.

26. HecobcTBenHble HHTETpalibl. IHTErpalibl ¢ 0ECKOHEUHBIMHU NpeAeaMi HHTETPUPOBAHHUSL.

27. laTerpasnsl OT HEOTPAaHUYCHHBIX (PYHKLIUH.

OBPA3EIL BUIETA K OK3AMEHY

MICIHI/ICTEPCTBO HAYKI/VI u BI)ICHJEFVO OBPA3OBAHI/IVH PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNM YHUBEPCUTET
uMeHu akaa. M. JI. MuuInoHIMKOBa

BUJIET Ne 1
Jucnuninuza: MaTeMaTHKa

cemecTp 2

1. Haifti mpou3BOIHbIE TaHHBIX (DyHKIIHAMN:
2 ) 2

1)y =6x" ——3—5\/x2 ; 2)y:In(x—\/3—x2); 3)y=x"-sin5x; 4)y=2" —tgIn3x.
X

2. Haiitu npoussoanyio Gpynkuun Z = In (X2 + xy2) B Touke A(1;2) mo HampaBieHHIO BEKTOpa
a=31 —4j.

3. HaiiTu uHTErpasnsl:

3 2
1)_[ 6x2—5x+ﬂ dx;2)j X -3)](5—2x)sin4xdx;4)j
2 X 1

J3+x2

1+x [ dx
dx; 5 :
X +/x )-[4x+7

« » 2021 r. 3aB. kadeapoit [NayaeB A.M.

[Ipenonasarens MaromaeBa M.A.

Tpemuit cemecmp
TeopeTnyeckne BONPOCHI, BLIHOCHMBIE HA IK3aMeH

JAu¢pepenunaibHbie ypaBHEHUA

1. Tuddepennmanpubie ypaBHEHU: onpeaeneHue, nopsaok AV, pemenne Y.

2. luddepenmanpHoe ypaBHeHUE 1-ro MOpsaKa: ONMpeaeieHne; 00IIee U YaCTHOE PEIICHUsI.
3.Teopema cyniecTBOBaHUS U €AMHCTBEHHOCTH pelieHus g 1Y 1-ro nopsaka.

4. 1Y ¢ pa3nensronuMucs epeEMEHHBIMU: ONIPEIEIICHNE U MTOPSIIOK PEHICHUS.

5. Ognoponnseie 1Y 1-ro nopsiika: onpeneneHue U NopsSA0K pEeLICHNUs.



6. Jlunetnpie JIY 1-ro mopsiaka: onpeneneHue U NOps 0K PEeIICHUs.

7. AuddepeHnnanbabie ypaBHEHUS 2-TO TMOPSIKA: OMpeesieHre, BUI O0IIET0 pelieHH s ; TeopeMa
CYyILIECTBOBAHUS U €AMHCTBEHHOCTH PELLICHHUS.

8. [Ipocreiiiine ypaBHeHUs, JOMYCKAIOUIME TOHKEHHUE MOPSIKA:

y' =100, ¥y =1y, ¥y =f(y.y)

9. Jluneitnpie 1Y 2-ro nopsiaka: HEOAHOPOIHBIE U OJHOPOJHBIE YpaBHEHUs. TeopeMa CcylecTBoBa-
HUS U €TUHCTBEHHOCTHU PEIICHUS

10. JIuneitnpie onHopoansie JAY 2-ro nopsaka: TeopeMa 0 CTPYKTYpPE €ro pelieHus

11. Heomnopoausie nuHeiinbie 1Y 2-ro mopsiika: TeopeMa o CTpYKType OOIIero perieHus

12. Jlunewnsie ogHopoaHbie 1Y 2-ro nmopsaka ¢ HOCTOSHHBIMUA KO3 puIimeHTaMu. XapakTepucTH-
YeCKOE YPaBHEHHUE U CTPYKTYpa OOIIEro perieHus

13. Jluneitnbsie HeoqHOpOAHBIE [IY 2-r0 mopsaka ¢ MOCTOSHHBIMEA KO3 GHUIIMEHTaMH CO CIIEIUab-
HOM IIPABOU YacCThIO

14. MeToz BapHanuy IpOU3BOIBHBIX TOCTOSIHHBIX (METOA Jlazpanoica)

15. Cucremsl nuddepeHnnanbHbIX ypaBHEHUH. MeTOI NCKITIOUEHUS PEIIeHHs CUCTEMbI YpaBHEHHH

OcHoBbBI TEOPpUHU BepOﬂTHOCTeﬁ M MaTeMaTH4eCKOM CTATUCTHUKH

16. Knaccugukanus coObITHIA: JOCTOBEPHBIE, HEBO3MOXKHEIE, CiTydaiiHble coObITH. COOBITHS: COB-
MECTHMbIE U HECOBMECTUMBIE; PABHOBO3MOXHbBIE; 3aBUCUMbIE 1 HE3aBUCUMBbIE; IPOTUBOIOJIOKHBIE;
MIOJIHASI FPYTIIA COOBITHH.

17. Knaccuueckoe onpezaeneHue BEpOITHOCTH COOBITHUS; €r0 CBOMCTRA.

18. DnemenTsl KOMOMHATOPUKU. OCHOBHBIE MTPaBUIIa KOMOMHATOPUKH:

a) IpaBUJIO Mpou3BeeHus; 0) npaBuiio cyMMsl. [lepectanoBku, pa3merieHus, couetanus. Mx uuc-
no. 'unepreomerpuueckast popmyoia.

19. OtHocutenbHas yactoTa coObITHs. CTaTHCTUYECKAs! BEPOSTHOCTD COOBITHSL.

20. AnreOpa coObITHil. YcaoBHas BEpoSITHOCTh. [Ipon3BenieHre 1 cymma COOBITHIA.

21. ®opmyna nonHo# BepositHocTU. Dopmyisl baiieca.

22. ®opmyna beprymm.

23. ®opmymnsl Jlamnaca.

24. ®opmymna [lyaccona.

25. Cnyyaitable BenuuuHbl: quckpetssie (JICB) u nenpepsiBabie (HCB).

Yucnosle xapaktepuctuky ciryuaitaeix semmuns: 1 (0); D(X); o(X).

26. bunomunanbaoe pacnpenenenue JICB.

27. ®yHKuMs pacupezesneHus U IIoTHOCTh BepositHocTel HCB.

28. Hopmanbhoe pacnpenenenue HCB.

29. 3akoH 6onbmux yncen. HepaBencta YeoObiméBa 1 Mapkosa. Teopema YeOsiméBa. Teopema
bepnymn.

30. [loBepuTenbHbIE HHTEPBAIBI JIs1 OLIEHKH MaTeMaTHYECKOIO OKUIaHUS.

OBPA3EIL] BUIETA K OK3AMEHY

MICIHI/ICTEPCTBO HAYKI/VI n BBICHJEFvO OBPABOBAHI/Iﬂ PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HE@TAHOU TEXHUYECKN YHUBEPCUTET
nmenu akag. M. JI. MuumnoHmKkoBa

BMWJIET Ne 1



JucuumnianHa: MaTeMaTHKa
cemectp 3
1. Teopema cyliecTBOBaHMS U €IMHCTBEHHOCTH perieHus aig Y 1-ro nopsiaka.

2. Pemnts muddepennpansusie ypasuenns: 1) /5 + y2dX = yv4 + x*dy ;
2) y':%; 3) xy"+2y' =0; 4)y" -6y +10y=x+4.
3. B ypue 11 mapoB: 6 6enbix u 5 u€pHbix. Y3 ypHBI H3BIEKAOTCS cpa3y JaBa mapa. Hailtu
BEPOSITHOCTH TOTO, YTO 00a 1mapa OyayT OenbIMH.

4. B simuke HaxoauTcst 7 OpakoBaHHBIX M 16 ronHbIX Aeraneit. HaliTu BeposTHOCTH TOTO, YTO
cpenu TpeX HayAady U3BJICUCHHBIX JIeTaleh OKaXeTCs XOTs ObI OJHA TOAHAs.

5. JlaHa nuckpeTHas ciydaiiHas BenuuuHa X. Haiitu: a) MaTemaTHueckoe OKuJaHue;

0) IMCIEPCHIO; 6) CPEITHEKBAAPATHYECKOE OTKIIOHCHHE.

Xx|-2]2]3]4]5
p|l02|02/02[02]02

« » 2021 r. 3aB. xadenpoit I'auaeB A.M.

[IpenonaBarenp Maromaesa M.A.

7.3. Tekymuii KOHTPOJIb
OOpasen 3agaHusi VIS TEKYLIEro KOHTPOJISI
IlepBblii cemecTp

1. WM3sBectHsl koopauHathl Tpeyroabiuka ABC: A(5;4), B(-3;3), C(1;-7). Haiitu: a) ypaBHe-
HUS: BCEX CTOPOH TPEYTOJIbHUKA, BHICOTHI TPEYTOJIbHHUKA, MEIUaHbl, OUCCEKTPUCHI U MPsi-
MO, TIPOXOJIAIIEH Yepe3 BEPIINHY TPEYTOJIbHUKA, MapauIeIbHON MPOTHUBOJISKAIIIEH CTO-
poHe; 0) paccTOsIHME OT BEPILIMHBI 10 MPOTUBOJIEKAILEH CTOPOHE; B) YTOJI B TPEYTOJbHUKE
(npu BepuiuHe B).

2. TlpuBecTH K KaHOHHYECKOMY BHJY YpaBHEHHE KPHUBOW 2-TO TIOPSJIKA U CIAENIaTh CXEMAaTHUYCKHMA
YepTeK:
a) 4x%+36y>+72y-16x-92=0,
6) -3x%+4y2-12y=0,
B) X+2y%-6y+4=0



Bropoii cemecTp

0%z 0z
-1+ylhx)—=0;
xdy (+ynx)ax

|. [Jana pyskuus Z = xY . IToxazatp, uro Y

Il. Jaubl pynkuus z = arcsin (xzy), TOYKa A(l; %) ¥ BEKTOp a = 3 — 4T . Haiitu:

grad z B Touke 4;
MPOU3BOHYIO (PYHKIIMH Z B TOUKE A TI0 HANPABJIEHHIO BEKTOpa d .

Tpernii cemecTp

1. B maptum u3 15 peraneit 10 crangaptHbix. HaliTh BepOSTHOCTH TOTO, YTO CPEAM IATH B3STHIX
Hay/laqy neranen TpH CTaHJapTHBIX.

2. Ky0, Bce rpanu kotoporo okpamieHbl, pacnuieH Ha 1000 xyOWKOB OAMHAKOBOTO pa3Mmepa,
KOTOpBIE 3aTeM TINATEIbHO IepeMellanbl. HalTh BEpOSATHOCTH TOrO, YTO HayJdady B3SITBIU
KyOuK Oy/JeT UMETh TPU OKpAIICHHbIE TPAHH.

3. HenpepriBHas crnydvaitHas BeamdnHa X 3amaHa ¢GyHkuued pacnpenenenus F(X). Haiitu: a) mior
HOCTh BepostHocTH f(X); 6) Maremarudeckoe OXuaaHue a; 6) paumcnepcuto D, ecim

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

4. Haiitu BepositHocTh P(A), ecnn m3Bectup! BepostHoctn: P(AB) =072, P(AB)=018.

7.4. Onucanue nokasarejeii u KPUTEPUEB OCHUBAHUS KOMIIETEeHIIMH HA PA3JIHYHBIX

dTanax nu (l)OpMHpOBaHI/Iﬂ, ONnuCaHue HIKAJbl ONCHUBAHUA

HaumenoBanue
OLICHOYHOI0
cpeacTBa

Kpurepun oneHuBanus pe3yibTaToB 00y4eHUs1

IInanupyemsie pe3yJibTaThI
OCBOCHHUS KOMIICTCHIINT

Menee 41 6auo | 41-60 6aioB 61-80 d6asioB 81-100 6an
(Hey10BJIE€TBO- (y10BJ1€TBOPHU- (xopo1uo) J0B (0TJIHY-
pMTeJbHO) TeJIbHO) HO)

OIIK-1. CnocoGeH pemaTh NPOU3BOACTBEHHBIE U (MJIH) UCCIIEA0BATENbCKUE 3a/1a41 TPOPECCUOHATILHON 1eATeNb-
HOCTH C yYETOM OCHOBHBIX TpeOoBaHMii U MOTpeOHOCTEN HedTera3oBoil oTpaciu;




3HaTh OCHOBBI JIMHEH-
HOM aJreOphI ¢
AJIEMEHTaMH aHAJIUTHYE-
CKOM reoMeTpHH,
MaTeMaTU4YECKUi aHa-
JIN3, OCHOBBI JJUCKPETHOM
MaTE€MaTUKH, OCHOBBI
TEOpUHU OOBIKHOBEHHBIX
G hepeHIHATEHBIX
YpaBHEHUM, OCHOBBI
TEOPUH BEPOATHOCTEU U
MaTeMaTU4eCcKOi cTaTu-
CTHUKH.

®parmMeHTap-
HBIC 3HAHUS

Hemnonurie
3HAHUA

Cdopmupo-
BaHHBIC, HO
COZIepIKaIue
OTACJIBHBIC
po6ebl 3Ha-
HUA

Cdopmu-

pOBaHHBIE

Cucrematu-
YecKue
3HAHUA

YMmers NpUMEHATh Ma-
TEMAaTUYECKHE METO/bI
JUISl PEILIEHUs] TUIIOBBIX
npoecCuOHANBHBIX 3a-
Jla4, OPUEHTUPOBATHCS B
CIIPaBOYHOU
MaTeMaTU4YECKOM JINTe-
parype, mpruoOpeTaTh
HOBBIE MAaTEMaTU4YECKUE
3HaHUS, UCIIOJIb3YS CO-
BpPEMEHHbIE 00pa30Ba-
TebHBIEC U HHPOpMAIIH-
OHHBIE TEXHOJIOTMH, HC-
M0JIb30BaTh MaT€MAaTH-
YECKYIO JIOTUKY JUIS
(dbopMHpOBaHUs CyXkie-
HU 0 COOTBETCTBYIO-
UM TpodecCuoHab-
HBIM [TPOOJIEMaM.

YacTuyHrsle
YMEHUSA

Henomnuwle
YMEHUsA

YMenus moin-
HBIC, JIOTyCKa-
[0TCS HEOOJIb-
A€ OLIMOKHU

Cdop-
MHPO-
BaHHBIC

yYMEHHUs

Baaners MeTogaMu no-
CTPOEHHUS IPOCTENIITUX
MaTeMaTHYECKUX MoJie-
Jeil TUIOBBIX Ipodeccu-
OHAJIBHBIX 3a]a4, METO-
JamMHu 00pabOTKH JKCTie-
PUMEHTAIBHBIX TaHHBIX
U aHaJIM3a MOJTyYeHHBIX
pE3yJbTATOB.

YacTtuyHoe
BJIAJIEHUE
HaBBIKAMU

Hecucrema-
THYECKOE
MIPUMEHEHUE
HaBBIKOB

B cucremaru-
YECKOM IpH-
MEHEHHUH
HaBBIKOB JI0-
MyCKarOTCs
poOeTbI

Ycnemnoe
M CHCTEeMa-
THYECKOE
MIPUMEHEHHE
HaBBIKOB

KoMmmnekr 3amanuii
JUTSL BBITIOJTHEHUS
pyOeXHBIX aTTecTa-
LU, BOIPOCHI 10
TeMaMm / paszenam

IHACIUAILUIMHEI BBIHO-

CHMEIE Ha DK3aM€EH,

JK3aMEHaIlHOHHEIE
OMJIETHI

8. Oco0enHOCTH peaimsau JTUCHUIIMHBI IJId UHBAJIU/IAO0B U JIMIl ¢ OrPAaHUICHHBIMHA

BO3MOKHOCTAAMM 310POBbHA




Jlns ocyuiecTBiieHUs MPOLEAYP TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aT-
TECTAIIMH 00YYArOIIMXCS CO3/IaHbI (JOHIBI OIICHOYHBIX CPEACTB, aJaTHPOBAHHBIC JJI1 MHBAIHIOB U
JIUIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI U TIO3BOJISIIOIIME OLIEHUTh JOCTUXKEHHUE UMU 3a-
IUTAHUPOBAHHBIX B OCHOBHOM 0Opa3oBaTeNbHOM MporpaMMe pe3ysbTaTOB OOY4YEHHS U YPOBEHb
c(OpPMUPOBAHHOCTH BCEX KOMIIETCHLIUH, 3asBICHHBIX B oOpa3oBarenbHOM mporpamme. dopma
MPOBEACHUS TEKYIIEH aTTeCTAllu JUIsl CTYACHTOB-UHBAIHNIOB YCTAHABIMBACTCS C yU€TOM UHJIUBU-
JyadbHBIX TMICUXO(U3HUECKUX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MUChbMEHHO Ha KOM-
neroTepe, B popMe TecTUpoBaHUsS U T.1.). Ilpu TectupoBanuu ais caabOBUASIIUX CTYJIEHTOB HC-
MOJIb3YIOTCA (POHJIBI OLEHOYHBIX CPEICTB C YKPYMHEHHBIM mpudToM. Ha sk3ameH mpurnamiaercs
COIPOBOXKIAMOIINNA, KOTOPBIH 00ECIIeYnBaeT TEXHUYECKOE COMPOBOXKIEHUE cTyAeHTy. [Ipu Heob-
XOJIMMOCTH CTYJACHTY-UHBAJIUY MPEIOCTABISAETCS JOTOTHUTEIHLHOE BPEMS JJI MOJTOTOBKH OTBETA
Ha 9k3ameHe (i 3adere). O0yyaromyecs ¢ OrpaHUYCHHBIMI BO3MOKHOCTSIMH 3/10pOBbs M 00y4a-
IOLMECS] UHBAIHIBI 00ECIIeUNBAIOTCS MMEYaTHBIMU U 3JIEKTPOHHBIMU OOpa30BaTENbHBIMU pecypca-
MU (TIpOrpaMMBbl, YIeOHBIE TTOCOOHSI TSI CaMOCTOSTEIBbHONW paboOThl U T.1.) B (hopMax, aJaanTupo-

BAaHHBIX K OI'PaAHUYCHUAM HUX 310POBbA U BOCIIPUATUA I/IH(l)OpMaLII/II/II

1) U1t UHBAJIMJOB U JIMIL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI 110 3PEHMIO:

- MJf CJenbIX: 33JaHus IS BBINOJIHEHUS HA CEMUHApax M MPaKTUUYECKUX 3aHATHUSAX
odopmisroTest penbeHO-ToueuHbIM mpudTOoM bpaitnsg umm B BUAE ANEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C IMOMOUIbI0 KOMIIBIOTEPA CO CIELUUATM3UPOBAHHBIM MPOrPaMMHBIM OOECIeueHUuEM
JUIS CIIETIBIX, JTMOO 3auMTHIBAIOTCS ACCUCTEHTOM; NMHUChbMEHHBIE 3aJjaHMsl BBINOJIHSAIOTCS Ha Oymare
penbedHO-TOYeUHBbIM MmpupTOM bpaiing winm Ha KOMIbBIOTEpEe €O CHEHUATU3UPOBAHHBIM
IPOrpaMMHBIM OOecrieueHHeM JIsi CIENbIX JUOO HAaJWKTOBBIBAIOTCS ACCHUCTEHTY; OOydarolMMCs
JUIS  BBIIIOJIHEHUS 3aJlaHusl NpPU HEOOXOJMMOCTH MPEAOCTABISIETCS KOMIUIEKT IHChMEHHBIX
MpUHAJIEKHOCTEH 1 Oymara i mucbMa peiabeHO-ToueyHbIM HipudTom bpaiins, koMnbroTep co
CHeHaTM3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEUEHUEM ISl CIIETIBIX;

- I cJa00BHASIIMX: 00ECIeunBaeTCsl MHAMBUIYaIbHOE PaBHOMEPHOE OCBEILICHHE HE
MmeHee 300 sirokc; 00ydaromumMcst TSl BBITOJTHEHUS 3aJaHHsI P HEOOXOJMMOCTH MPe0CTaBISETCS
YBEJIMUMBAIOIEE yCTPOMCTBO; BO3MOXHO TAK)KE HCIIOIb30BAaHHE COOCTBEHHBIX YBEIMYUBAIOLIUX
YCTPOICTB; 3a7aHusl ISl BHITOJIHEHUS 3aJaHUI 0(OPMIISIOTCS YBETMYEHHBIM IIPUPTOM;

2) [ UTHBJIWJOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbBS MO CIYXY:

- JJISl TJYXHX U CJIA00C/abIIAIUX: 00ecleunBaeTcsl HalMuKue 3BYKOYCUIIMBAIOIIECH ara-
paTypbl KOJJIEKTUBHOTO MOJIb30BaHUS, TP HEOOXOIUMOCTH 00Yy4aIOIIKUMCS TPEJOCTaBISAETCS 3BY-
KOYCHJIMBAIOI[asl anmapaTypa WHIUBUAYaIbHOIO MOJIb30BaHUS; MPEAOCTABISIIOTCS YCIYTH CypIO-

NEpCBOJAYHKA,



- 1JI1 CJIeNOTJIYXHUX JIOMyCKAeTCsl MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOILET0 yCIyru TU(IIO-

CypAoIepeBoIIHKa (IOMUMO TPeOOBAHUH, BBITTOIHAEMBIX COOTBETCTBEHHO IS CICTIBIX U TIIyXHUX);

3) s UL C TSOKEIBIME HAPYIICHUSIMU PEYH, TIYXUX, CIIA00CTBIIIAIINX JIEKIIUA U CEMUHAPHI,
MIPOBOAMMBIE B YCTHOH popme, MPOBOASATCS B MUCbMEHHOM (opMe;

4) s MHBAJUAOB U JIMII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbs, HUMEIOIMX Hapylle-
HHSl ONIOPHO-IBUTaTEeJIbLHOIO aNapara:

- IJIg JIML € HAPpYUICHUAMU OIIOPHO-ABUIATCIIBHOIO alIiapara, HapymeHUAMHA ABUTATCIIbHBIX

(bYHKHI/Iﬁ BCPXHHX KOHEUYHOCTEH WJIH OTCYTCTBHEM BCPXHHUX KOHEYHOCTEH: IMHCHEMEHHEIC 3aJJaHusA

BBIIIOJIHAKOTCA Ha KOMIIBIOTEPE CO CIHCHHUAIM3UPOBAHHBIM IIPOrpaMMHBIM oOecrieyeHneM MU

HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBITIOJHEHHE 3a1aHU (TECTOB, KOHTPOJBHBIX PaboT), TPOBOANMBIE

B MUCbMEHHOU (hopMe, TPOBOJISATCS B YCTHOM (hopMme myTeM ompoca, Oecenbl ¢ 00ydJaromuMcst

=
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9.2. Meroanueckue ykazanus (Ilpuioxenne)
10. MaTepuajJbHO-TeXHHYECKOE 0OecredeHne TUCIUNINHbI

3a kadenpoii «Beiciias u MpUKIAIHAS MAaTEMaTHKa» B TIIABHOM Y4EeOHOM KOPITyCe 3aKperi-
JIeHbl JJeKuoHHas ayautopus Ne 1-16, ayauropuu Ui poBeieHUs IpakTUUecKuX 3aHsATHil NoNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBUIMHCTBO U3 KOTOPBIX OCHAIIECHO TaOJUIIAMH, TPAaPUICCKUM
MaTtepuaiaoM U ueprexamu; ayl. Ne 3-10 ciy>kKUT B KauecTBE KOMITBIOTEPHOTO Kjacca, Tl ycTa-
HOBJICHBI 12 KOMITBIOTEPOB, KOTOPBIC MCIIOIB3YIOTCS ISl CAMOCTOSITEIILHOM PabOTHI CTYIEHTOB KO-
TOPBIE€ UCTIOJB3YIOTCS JJIsl CAMOCTOSITEIbHON pabOThl CTYIEHTOB; 3/IECh K€ BO3MOXHO HCITOJIb30Ba-
HUE KOHTPOJMPYIOIIUX MporpamMM Aiis mpuéma 3a4€ToB U dk3aMeHoB. Ha kadenpe mmeroTcs vH-

TEPAaKTUBHAA JOCKa U TUAITPOCKTOP.


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

IMPUJIOXKEHUE
MeToanyeckue yKa3aHHsl 110 OCBOCHHMIO JUCHUIIIUHBI
«MaTeMaTHKa»

1. Meroanyeckue yKa3anusi JJ1s1 00y4al0MXCSI N0 MVIAHMPOBAHMIO M OPTAHM3ALMH BPEMeHH,
He00X0IUMOro LISl 0CBOCHMS AMCHUIIJIMHBI.

NzyueHne pekoMeHayeTCsl Ha4aTh ¢ 03HAKOMJICHHS ¢ pa0odell MporpaMMoi JUCIUIUIMHEI, €€ CTPYKTYPOU U
coJiepKaHNeM pa3zesioB (Moryei), (hOHIOM OIEHOYHBIX CPEICTB, 03HAKOMHUTHCS C YIeOHO-METOINIECKIM
1 UH(POPMAIMOHHBIM 00SCIICUCHUEM TUCITUILTUHEI.

Huctummaa «MateMaTHKa) COCTOUT U3 CBA3aHHBIX MEXIY COOOI0 TeM, 00eCTIEUMBAIOIINX TTOCIEI0BATETh-
HOE U3yYCeHHE MaTepHuaa.

OO0y4enne o qucHUIUINHE «MaTeMaTHKay OCYIIECTBISIETCS B CIeAYomuX hopMax:

1. Aynutopusle 3aHATHA (JIEKIIUY, TIPAKTUIECKIE 3aHATH).

2. CamocTtosTenbHas paboTa CTyAeHTa (HOArOTOBKA K JIEKIKSAM, IPAKTUIECKUM 3aHATHUSIM, TECTaM U
WHBIM (OpMaM MUCBMEHHBIX PadOT, HHANBUAYaJIbHASI KOHCYJIBTALUS C IPENOJABATEIIEM).

3. HurepaktuBHbIe GOPMBI TPOBEACHHUS 3aHITUH (KOJUIOKBUYM, JEKIUSI-TUCKYCCHS, U AP .(hopMBI).

Y4eOHbIi MaTepHai CTPYKTYPUPOBAH U U3YUCHUE TUCLUIUIMHBI IPOU3BOAUTCS B TEMATHUECKOH MOCe-
noBateabHOCTH. KakaoMy MpakTHUeCKOMY 3aHATHIO U CAaMOCTOSATEIbHOMY M3yUEHHUIO MaTepHualia npeiie-
CTBYET JICKIIMA 10 JaHHOH Teme. OOyuaroimuecs CaMOCTOSTEIbHO IPOBOIAT IPEABAPUTEIBHYIO IIOATOTOBKY
K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUECKOE yJacTue B 00CYKIEHIH TEOPETHUECKHX BOIIPOCOB, pa3dope
MPOOJIEMHBIX CUTYAIMI U IOMCKOB IyTel MX pelieHus. MHOrue mpo0aeMbl, u3ydaeMbie B Kypce, HOCST
JMCKYCCHOHHBIM XapaKTep, 4TO MPEAIoIaraeT MHTEPaKTUBHBINA XapaKkTep MPOBEICHHS 3aHITHIH Ha KOHKPET-
HBIX TPUMeEpax.

Ornucanne ocnen0BaTeIbHOCTH ISHCTBUI 00yJaroIerocs:

[Ipu u3ydyeHnu Kypca clieyeT BHUMATEIbHO CIIYIIaTh U KOHCIIEKTUPOBATh MaTEpHall, U3JaracMbli
Ha ayAUTOPHBIX 3aHATUAX. /{151 ero NOHMMaHUs U KaU€CTBEHHOTI'O YCBOCHUSI PEKOMEHYETCsI CIEAyoas
IOCJIEN0BAaTEIbHOCTE JCUCTBUI:

1. Tlocne oxoH4YaHUS Y4eOHBIX 3aHATUH [T 3aKPeJIeHNs] MaTepualia IPOCMOTPETh U 001yMaTh TEKCT
JIEKIMH, TIPOCITYIIAHHOM CeToIHs, pa3o0paTh pacCMOTpeHHbIE puMepsI (5 - 10 MUHYT).

2. Ilpu moATOTOBKE K JISKIIHU CIIEAYIOIMIETO JTHS TTOBTOPUTH TEKCT MPEIBIYIIEH JEKIUH, TOyMaTh O
TOM, Kakasi MOXKeT ObITh ciemytomias tema (5 - 10 muHyT).

3. B redenue Hexenu BEIOpaTh BpeMs A1l paboTHI ¢ IuTeparypoil B bubnuoreke (mo 1 vacy).

4. Ilpu moAroToBKe K MPAaKTUUECKOMY/ CEMHUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TIOHSTHUS 110 Te-
M€, U3yYUTh IPUMEpHL. Pelasg KOHKPETHYIO CUTYalHIO, - IPEABAPUTEIBHO MOHATH, KAKOH TEOPETUYECKUH
MaTepuai Hy>KHO HCIIONIb30BaTh. HaMeTHTh j1aH penieHs, monpoOoBaTh Ha €ro OCHOBE PEemuTh | - 2 mpax-
THYECKHE 3a1A4U.

2. MeTozmqecmle YKazaHusd 1mo paﬁoTe oﬁyqamumxcsl BO BpEMHA NMPOBECACHUSA HeKIIHﬁ.

HCKHI/H/I JaroT O6y‘IaIOHII/IMCH CUCTEMAaTU3NPOBAHHBLIC 3HAHUA 110 JUCHUINIIMHE, KOHOCHTPUPYIOT UX
BHUMAaHHE Ha Hau0OJIee CIOKHBIX M BaXKHBIX BOIIpoOCax. .HGKHI/II/I O0OBIYHO H3JIAraroTCs B TpaAUuIUOHHOM UJIN



B nipoOieMHOM cTuiie. [ cTyaeHToB B OONBIIMHCTBE ClydaeB B poOieMHOM cTuiie. [IpoOneMHbIN CTHIIb
MO3BOJISIET CTUMYJIMPOBATh aKTUBHYIO TIO3HABATEILHYIO IESTEIBHOCTD OOYUAIOLINXCS U MX HHTEPEC K JHC-
LUILTIHE, JOPMUPOBATH TBOPUECKOE MBIIIICHUE, IPUOEraTh K MPOTUBOIIOCTABICHUAM M CPAaBHEHUSM, Jie-
naTh 0000IeHHs, aKTHBU3UPOBATh BHUMAaHUE 00y4JaIOMINXCs MyTeM MOCTAHOBKHU MPOOJIEMHBIX BOIIPOCOB,
MOOILPSITH AUCKYCCHIO.

Bo BpeMst TeKITMOHHBIX 3aHATHI PEKOMEHYETCsl BECTH KOHCIICKTHPOBaHHUE YUYeOHOTO MaTepuaia, 00-
pamars BHUMaHue Ha (OPMYITHPOBKHU M KATETOPHH, PACKPBHIBAIOIINE CYTh TOTO WM HHOTO SIBICHUS, I
MIPOIIECCOB, BEIBO/IBI U MPAKTUUECKUE PEKOMEHIAIUH.

Koncnext nexiuu sydine noAapasaessiTe Ha IyHKThI, COOI0Aas KPaCHYIO CTPOKY. DTOMY B OOJIBLION
CTereHn OyAyT criocoOCTBOBATh BOMPOCHI TIaHa JIEKIKH, IPEJIOKEHHbIe IpenoaaBatensim. Cinenyer oopa-
I1aTh BHUMAaHKUE Ha aKLEHTHI, BEIBO/bI, KOTOPHIE IEIaeT MIPEIoaBaTeib, OTMeUasi HAu0oJIee BaXKHbIE MO-
MEHTbHI B JICKIIMOHHOM MaTeprae 3aMeUaHUsIMHU «Ba)KHO», «XOPOIIO 3alIOMHUTHY U T.II. MOXKHO J€naTh 3T0
Y C TIOMOIIBIO PA3HOILBETHBIX MAPKEPOB WIN PyUeK, MOTIEPKUBAst TEPMUHBI U OTIPEICICHHUS.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpallleHU, ab0peBUaTyp u CUMBOJIOB. OTHAKO
pu AajbHeIel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIIe 3aMEHUTh OOBIYHBIMH CIIOBaMH JJIS1 OBICTPOTO 3pH-
TEJILHOTO BOCTIPHSTHSI TEKCTA.

PaboTtast Hax KOHCIIEKTOM JIEKLIMH, HEOOXO0AUMO UCIIONB30BATh JINTEPATYPY, KOTOPYIO PEKOMEHIOBAI
npemnonasarenb. IMEHHO Takas cepbe3Hast, KpONoT/InBasi paboTa C JEKIUOHHBIM MaTE€PHUAIOM IIO3BOJIHUT
IIIyOOKO OBJIaIeTh TEOPETUUECKUM MATEPHATIOM.

Temartuka jekuil qaetcs B paboueli mporpaMMe AUCIUTUIHHEIL.
3. MeTtoauueckue ykazaHusi 00y4ar0UIUMCS 10 MOATOTOBKE K MPAKTHYECKUM 3aHATHSIM.

Ha MPAKTUYCCKHUX 3aHATUAX [IPUBETCTBYCTCA aKTUBHOC YHaCTUC B O6CY)KI[6HI/II/I KOHKPETHBIX chyauHﬁ,
CITOCOOHOCTh HA OCHOBE IMOJTYYCHHBIX 3HAHUH HaXOJHTb HaunboJee 3C1)(1)GKTI/IBHBIG peHICHUA MOCTABJICHHBIX
HpOGJIeM, YMETb HAXOJUTh ITOJIC3HBIN ILOHOJ]HI/ITCJIBHblf/'I Marepuall 1o TCMaTHUKE 3aHSITHIA.

CryneHTy peKOMEHIyeTCs CIeAyIolIasi CXemMa MOATOTOBKH K MPAaKTUYECKOMY 3aHATHIO:

1. O3HakoMIICHHE C TUTAHOM MPAKTUYECKOTO 3aHATHSA, KOTOPBIN OTpakaeT CoAepKaHue MPEeI0KEHHOM
TEMBI;

2. IIpopaboTaTh KOHCIIEKT JIEKIIHIA;

3. IIpounTaTh OCHOBHYIO JIUTEPATYDY.

B nponecce moAroToBKU K NPaKTHYECKUM 3aHITHSAM, HEOOX0IUMO 00paTUTh 0c000€ BHUMAHKE Ha ca-
MOCTOSITEJIbHOE N3YUYEeHNE PEKOMEHI0BaHHOU tuTepatypsl. [Ipu Bceil MOMHOTe KOHCIIEKTUPOBAHUS JIEKIIUU B
HEel HEBO3MOXKHO M3JI0KHUTh BECh MaTepHall M3-3a JIMMUTA ayAUTOPHBIX YacoB. [loaTromy camocToaTenpHas
pabota ¢ yueOHHKaMH, y4eOHBIMH TOCOOMSIMH, HAYYHOH, CIIPaBOYHON JINTEPATYypOd, MaTepUaIaMH MEPUO-
JMYECKUX M3naHuii U MHTepHeTa siBisieTcs Hanbosee 3pPpeKTHBHBIM METOIOM TIOJTyYeHHS JONOTHUTENBHBIX
3HAHWMH, O3BOJISIET 3HAYUTEIIFHO aKTUBU3UPOBATH IIpoIiece OBJaaeHus HHpopMaluei, ciocoOCTByeT 0oiee
IIIyOOKOMY YCBOSHHMIO H3y4aeMOro MaTepHana, GOpMHUPYET Y CTYZACHTOB OTHOLIEHHE KOHKPETHOH Ipobiie-
Me. Bce HOBbIE TOHATHS IO M3y9aeMOM TeMe He0OXOIUMO BbIYUHTh HAaU3yCTh U BHECTH B TIIOCCAPHIA, KOTO-
PBIi LesecooOpa3Ho BECTH C CaMOro Havaia U3yueHHs Kypca;

4. OtBeTUTH HA BOIIPOCHI IJIaHa MMPAKTUYCCKOI'O 3aHATHA;

5. BuInosHUTH JOMAIIHEE 3a1aHuE;



6. [IpopaboTaThk TeCTOBBIC 3aJ]aHUS U 331a4H;
7. Ilpu 3aTpyqHeHHUSIX CPOPMYITHPOBATH BOIIPOCHI K MPEIO1aBaTENO.

Pe3ym>TaT TaKou pa60TI>I JOOJIKCH IPOSABUTHCA B CIIOCOOHOCTH CTYACHTA CBO6OI[HO OTBCTUTH HAa TCOpPETHUYC-
CKHE€ BOIIPOCHI IPAKTUKYMa, BBICTYIIATh X YH4aCTBOBATH B KOJUIEKTUBHOM O6CY)KI[CHI/II/I BOIIPOCOB H3y‘laeMOﬁ
TEMBbI, IPABUJIbHO BBINIOJIHATDH IIPAKTUYCCKUC 3aaHNA U MHBIC 3aJaHs, KOTOPLIC AAOTCA B (I)OHI[G OLICHOY-
HBIX CPCACTB AUCHUILIIMHBI.

4. MeToau4yecKue yKa3aHusi 00y4aoIMMCs 110 OPraHu3aliu caMOCTOSTeIbHOI padoThl.

Llenb opranu3alyu caMoCTOSITEIILHON Pa0OTHI 1O TUCIUILTUHE «MaTeMaTukay — 3T0 yriyOieHue u
pacimmpenne 3HaHui B 00JIaCTH MaTeMaTHKH, (DOpMHUPOBaHNE HABBIKA U HHTEPECa K CAMOCTOSITETFHON TI0-
3HABaTEIBHOU JCSATEIBHOCTH.

CamocTosiTenpHas paboTa 00yUaromuXcs SBISETCS BKHEHIINM BHIOM OCBOCHUSI COJCPKAHMUS TUCIIU-
TUTMHBI, TIOATOTOBKH K PAKTHUECKUM 3aHSATHAM M K KOHTPOJIBHOM padoTe. Cio/ia e OTHOCSTCS U CaMOCTOSI-
TEJIbHOE YIyOJIeHHOE H3ydeHHE TeM OUCLHUILTHHBL. CaMocTosATeNNbHas padoTa npeacTaBisieT OO0 mocTo-
SIHHO JICHCTBYIOIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOIO MPOIECcca U HOCUT UCCIIEI0BATEIbCKUI XapaKTep,
YTO MOCIYXHT B OyIyllleM OCHOBaHUEM 151 HAITUCAHUS BBITYCKHON KBaMU(UKAIMOHHON pabOThI, IPAKTHU-
YEeCKOT0 MPUMEHEHHUS TIOTyUYSHHBIX 3HAHUH.

OpraHu3amus caMOCTOSTEIEHON padoThl 00yJarOMNXCsl OPUCHTHPYETCS Ha AKTUBHBIE METOBI OBJIa/Ie-
HUA 3HaAHUAMH, PA3BUTHUC TBOPUCCKUX CHOCO6HOCT€I>'I, Mepexoa OT MOTOYHOI'O K MHANBUAYAJIU3UPOBAHHOMY
00y4YeHHI0, C y9eTOM MOTpeOHOCTEH U BOBMOKHOCTEH JTMIHOCTH.

[IpaBunbHas opraHu3aus CaMOCTOSATENBHBIX yUeOHBIX 3aHATHH, X CUCTEMaTHYHOCTb, IleJiecoo0pas-
HOE IUTAHUPOBaHUE PabOYero BpeMEHH MO3BOJIET CTYJCHTAaM Pa3BUBATh YMEHHS U HaBBIKK B YCBOCHUU U
crcTeMaTH3aluy MPUoOpeTaeMbIX 3HaAHUH, 00eCTIeYHBaTh BRICOKUN YPOBEHD YCIIEBAEMOCTH B ITEPHOJT 00Y-
YEHUs, TOTYYUTh HABBIKU MOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSI.

CamocrosTenbHas paboTa peanusyercs:
- HETIOCPECTBEHHO B ITPOIIECCE ayIUTOPHBIX 3aHATHHI - HA JIEKIUSX, TPAKTUYECKHX 3aHATUAX;

- B KOHTAKTe C IIPETIo/IaBaTelieM BHE paMOK PacHCaHUS - Ha KOHCYJIbTALUSAX 110 YY€OHBIM BOTIPOCAM,
B X01¢€ TBOp‘IeCKI/IX KOHTaKTOB, HpI/I JIMKBU AU SaJIOJI)KeHHOCTeﬁ, HpI/I BBIITOJIHCHHU U I/IH}Z[I/IBI/I)Z[yaJ'IBHI)IX
3aJaHuM U T.J.

- B OuOnmoTeke, joMa, Ha Kadeape MpH BHIMOTHEHUH 00yJaloNIUMCS YIeOHBIX W MPAKTHUECKHUX 3a-
nad.

Buast CPC u xputepun OIIeHOK

(o 6amneHO-peiiTuHroBo# cucreme [ THTY, CPC ounenuBaetcs B 15 6amios)
1. Kontponbnas pabora

2. Komnoxsuym

TeMmsbl 111 caMOCTOSTENBHOM PabOTHI IPOIIMCAHBI B paboueli mporpaMMe AUCHUILIHHEL. D¢ (HEeKTHBHBIM
CPEIICTBOM OCYIIECTBIICHHUS 00YJAIOMNMCS CaMOCTOSTEIbHON PaboTHI ABJISETCS 3JIEKTPOHHAS HHpOpManu-
OHHO-00pazoBaTeNbHas cpella YHUBEPCUTETa, KOTopasi 00eceynBaeT JOCTYIl K y4eOHBIM IJIaHaM, pabodrmM
MporpaMMam JUCIUIUINH (MOAYJEH), MPaKTHK, K U3TaHUSAM 3JIEKTPOHHBIX OMOINOTEYHBIX CHCTEM.



CocTaBHuTEIIb:

o
noueHT kadenpel «Bwicmmas w MpUKIaaHAS ///;( i MaromaeBa M. A.
MaTEeMaTHKa
COI'TIACOBAHO:
3aBenyroumii kadenpoir «Beicmas u mpu-
KJIaJTHast MaTEMaTHUKay (/}‘L o I'ayaes A. M.
3aBenyromuii  kadeapoit «bypenue, paspa- !
00TKa W SKCIUTyaTalusl HEPTSIHBIX U ra30BbIX 4.0 / Xamnanos A.111.
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