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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PabGouas mporpamma aucuuruiMHbl (MOAyJsi) «OCHOBBI MaTeMaTHYECKOTO aHaiu3a M
auHeHoi anredpel. YacTh 2» cocTaBiieHa B COOTBETCTBUU C (helepaibHbIM IOCyIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM BBICHIETO O0Opa3oBaHus — OakajlaBpuaT IO HAaIPABICHHIO
noarotoBku 38.03.05 busnec-undopmaruka, npoduias busHec W aHAIWTHKA, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBa HayKH U BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 838 or
29.07.2020 rona.

N3yuenne mucuurmuubl (Moayiisa) «OCHOBBI MaTEMaTHYECKOrO aHalv3a M JIMHEHHOU
anredpel. YacTh 2» sBISETCS OCHOBOW JJIi MHOTHX APYTUX MaTeMaTHYeCKUX AUCLUUILUIMH U
HAyYHBIX HAMPABJICHHMA, BKIOYash (U3MUKY, SKOHOMHUKY W WH)KCHEpPHBbIC HaykW. JlucruruimnHa
pa3BUBAET AHAJUTHYECKOE U KPUTHUYECKOE MBIIIJICHHE, YTO SIBJSETCS Ba)KHBIM HABBIKOM IS
pELICHHS CIOKHBIX 33/1a4 B PA3IMYHBIX cepax.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosimas nucnumimHa (MOAynb) BKIOYEHA Y4eOHBIN IUIaH 10 IIPOrpaMMe MOJIrOTOBKH
OakanmaBpuata no Harpasineruo 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTuka
U BXOJUT B 00s13aTesIbHYIO YacTh bioka 1, kak quciuiuinHa no BeIOODY.

Jucuunnza (Moayinp) uzydaercs Ha 1 kypce Bo 2 cemectpe. JlocTynHa mocie yCnemnHoro
OCBOCHHUS NUCHHUIUIMHBI (MOaysi) «OCHOBBI MaTEMaTHUECKOrO aHajin3a W JIMHEWHON anreOphl.
Yactp 1»

Heab wu3yyeHHsi AMCHUIVIMHBI (MOAYJs): B (OPMHPOBAHUU TIIIYOOKOTO HMOHHUMAaHMS
IPEeNOB, HEMPEPBIBHOCTH, MPOU3BOIHBIX M MHTETPAJIOB, a TAK)KE MX MPUMEHEHHUS B PA3ITUIHBIX
001aCTAX HAYKU U TEXHUKH.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— ¢dopMupoBaHre TOHMMAaHWE TEPMHUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
UCCIIeIOBaHUEM (YHKIIMU HA SKCTPEMYM U BBITYKJIOCTb, TIOCTPOCHUE TPahUKOB QYHKIIUN U HX
AHaJIU3 C IOMOIIBIO IIPOU3BOIHOM;

— oOyueHue HaBBIKAM BBIYHCICHHUS TIIpeleia IOCIeIOBaTeIbHOCTH W (DYHKIHH,
UcclIeIoBaHMs PYHKIIMU HA HEMPEPBIBHOCTD U JU(PHEpEHIINPYEMOCTb;

— TMpHUMEHEHHWE TPOU3BOAHBIX K WCCICNOBAaHUI0 (DYHKIMI ¥ TIOCTpOCHHE Tpaduk
¢bynkuuit, npumenenue Gopmyisl Teinopa kK HaX0XkKJIEHHUIO PEIETOB U IpyToe.

B pe3yabTare ocBOeHUs1 TUCHMILIMHBI (MOYJIs1) B 1 ceMecTpe 00yUalonuiicst 10/KeH:

3Hamy:

— OCHOBHBIE MOHATHS aHATN3a (PYHKIIUI MHOTHX MEPEMEHHBIX: ONpeAeIeHHs U CBOICTBA
npejiena, HempepbhIBHOCTH, MU pepeHIpyeMocTH B IpocTpaHcTBe R n.

— OCHOBBI MAaTPUYHOT'O MCYHCJICHHS: OCHOBHBIE OINEpallM{ HaJ MaTpUllaMHu, CBOMCTBa
orpenenuTeneil, MeTo/Ibl HaX0XKJICHHUS PaHra U 0OpaTHON MaTpHIIbI.

— MeTOJbl HccieloBaHus (QYHKIMNH Ha HKCTPEMYM: allTOPUTMBbl HAXOXKICHUS YaCTHBIX
IIPOU3BOJHBIX, TPaIUE€HTa, HEOOXOAUMBIE M JIOCTATOYHbIE YCIOBHS 0€3yCIOBHOIO SKCTPEMYMa,
MeTOoJ MHOXKuUTeNen Jlarpanska s ycJaI0BHON ONTHMU3ALINH.

— TEOPETUUYECKUE OCHOBBI MHTETPAJILHOTO UCYUCIEHUS: OIIPEIEIIEHNS], CBOMCTBA U CMBICT
OTIpEeIeNIEHHOT0, HEONPEAEIEHHOT0 U KPaTHOTO UHTErPaoB (IBOMHBIX, TPONHBIX).

— MaTeMaTUYecKu# ammapar Jyisi 3aMEHbI IEPEMEHHBIX: TEOPUIO U PUMEHEHHE MaTPULIbI
Sxo0u 11t BBIYMCIIEHUS! KPAaTHBIX HHTETPaJIoOB;

ymemo:

— BBINOJNHATh AU depeHIranbHble ONepaluy: HAaXOIUTh YacTHBIE IPOU3BOJAHBIE,
IPaJueHT, IPOU3BOIHYIO 110 HAMPABICHUIO U MIPUMEHSTH UX JJIs1 IPUOIMKEHHBIX BIYUCICHUN.

— paborate ¢ Marpunamu U CJIAY: BBINOJHATH ONEpaluyd C MaTpUllaMH, pemiaTh
CHCTEMBI JIMHEHHBIX YpaBHEHHH MeTogaMu ['aycca 1 ¢ OMOIIbI0 00paTHONW MaTpHIIbI.
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— wuccnenoBath (GYHKIUUM Ha OE3YCIOBHBI U YCJIOBHBIH OJKCTpEMyM: MPUMEHSITH
W3YYCHHBIC aTOPUTMBI 711 HAXO0XKJICHUS IKCTPEMYMOB (DYHKIIMI MHOTHX ITEPEMEHHBIX.

— BBIYUCJIATH HMHTETPajlbl: HAaXOIUTh HEOIMPEICICHHBIE, OIPEICICHHBIE M KpaTHBIE
HUHTETPaJIbl B ICKAPTOBBIX KOOPINHATAX.

— TMPUMEHATh HWHTErpalbl K MPUKIAAHBIM 33Ja4aM: HMCIIOIb30BaTh HHTETPAIBLHOE
WCYHCIICHUE /IS BBIYMCIICHUS IJIOMAACH, 00bEMOB, MACChI, CTATUYECKUX MOMEHTOB U JPYTHUX
FCOMETPHYCCKHUX U (PU3NICCKUX BEITUYHH;

e1aoemon:

— MaTeMaTUYEeCKUM almapaToM Ui aHaliu3a MHOTOMApaMETPUUYECKUX MOJIETCH:
UCII0JIb30BaTh AU(PepeHINATbHOE UCUHUCICHHE (DYHKIMHA MHOTUX IMEPEMEHHBIX JUIS aHAIU3a U
OTIMCAHUS MOJIETICH, 3aBUCSIIUX OT HECKOJIBKHX (DaKTOPOB.

— MATPUYHBIM HCYHCICHHUEM KaK HHCTPYMEHTOM: MPHUMEHSTh METOABl MATPUYHOTO
aHaJm3a JUIs padoThI C TMHEHHBIMH IMPe0oOpa3oBaHUSAMHU H CHCTEMaMH YPABHCHHM.

— HaBBIKAMHM PEIICHHS ONITUMHU3AIIMOHHBIX 33]1a4: BJIaJICTh METOIUKOM PEIICHHUS TUITOBBIX
3a/a4 0e3yCIOBHOW M yCIOBHOW ONTHUMH3AIMHU, BO3HUKAIOIINX B 3KOHOMHUKE, MEHEIPKMEHTE U
TEXHUYECKHUX HayKax.

— METOJMKOW BBIYMCICHHUS KPATHBIX HWHTETPAJOB. YBEPCHHO NPUMEHATh TEXHUKY
UHTETPUPOBAHUS JJIs BBIYMCICHHS IBOMHBIX M TPOMHBIX HHTCTPAJIOB.

— KOMINUICKCHBIM ITOJXO0JIOM K PELICHUIO MPUKIAIHBIX 33/1a4: HHTEIPUPOBATh 3HAHUS U3
mudepeHIATEHOTO, HHTETPAITBHOTO U MATPUIHOTO UCUYHUCIICHUS JIUIS PEIICHUS MPAKTUICCKIX
npo0Jem.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Kommnerenuus Coaepsxanue KOMIeTeHIMH HNupnxartop IlepedyeHp MIaHUpPyeMbIX
KOMIIeTeHIINH pe3yJIbTaToB 00y4eHus 1o
AUCHMILIMHE (MOAYJIIO)
OIIK-4. Cnoco6eH MOHUMATh TPUHLIUIIBL OIIK-4.1. 3HaeT OCHOBHBIE TPUHITUIIBI
pabOTHI HH(OPMALOHHEIX paboThl HHPOPMAIIMOHHBIX
TEXHOJOI'nu, UCII0Jb30BaTh TEeXHOJIOTUU U UX BIVSHIE HA
I/IH(l)OpMaHI/IIO, METOABI U 6I/I3HCC'HpOHeCCBI
ggg;gif;ﬁi;:;ﬁgi&ie cbopa, OI1K-4.2. YMeeT UCIoIb30BaTh METObI
MHQOPMAaIIMOHHO-aHATUTHYECKON 1 IpOTPAMMHbIC CpEACTBA ATA
e —— cbopa, 00paboTKH 1 aHAITH3A
YIIPaBIEHYECKUX PELICHUI uHopmarH, obecrieunBas
Ka4eCTBEHHYIO
nH(pOpMaMOHHO-
AHAJMTUYECKYIO OJIEPIKKY
OIIK-4.3. VMeeT npakTUYECKUM OIBIT B
IPUMEHEHUH aHAJTUTUYECKUX
MHCTPYMEHTOB JIJIS TIOJIEPKKI
MIPUHATHS YIPABICHYECKIX
peLIeHUI B OpraHu3anusx
TTK-2. CriocoOeH UCToNb30BaTh [IK-2.1. 3HaeT OCHOBHBIC
COOTBETCTBYIOLIHI MaTeMaTHYeCKUe METOIbI U
MaTeMaTHUYeCKUil anmnapar u MHCTPYMEHTAJIbHBIE CPEJICTBA,
UHCTPYMEHTAJIbHBIE CPE/ICTBA IpUMeHsieMble 11 00paboTKH
JUIst 00paboTKH, aHAIIN3A U U aHajnm3a nHpopManuu
cUcTeMaTu3alu HHpopmManuu [1K-2.2. Ywmeer appexTuBHO
10 TEME MCCIICTOBAHMS JIIS UCTIOJTb30BaTh
pereHus 3a1aq MaTeMaTHYECKUH armapar st
npodeccuoHaIbHON cUCTeMaTH3all1 JaHHBIX U
JeSITeIbHOCTH peleHus mpopecCHOHATbHBIX
3aj1a4
I1K-2.3. MMeeT mpakTUUECKU OIBIT

paboThl C THCTPYMEHTaMU
aHayn3a nHpopMaluy B
paMKax MCCIIe0BATEIbCKIX
IIPOEKTOB
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
" HaumeHnoBanue Qunas dopua TKY

AynutopHasi paboTa .

pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb

(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)

1 MHOroMepHbIi aHAIN3: 16 32 2 50 JomaliHee 3aaHue
(hyHKITUY B [Ipoext
npocTpaHcTse R'n Konrect

2 Jluneitnas anre6dpa: 24 48 4 76 JomaliHee 3a1aHue
MaTPHIIBI U UX KonTponbHas
CBOICTBa, pelICHUE pabora
CJIY, cnekTpanbHas Konrect
Teopema. I'eccuan u
KBaJIpaTHYHOC
npubnkeHne QyHKIUU
JIBYX MEPEMEHHBIX.

3 WnTterpaner. 20 40 2 62 Jomainee 3aganne
[IpumeneHue [Ipoext
HMHTErpAJIOB Kontect
IK3zamen 4

Hmozo 3a 2 cemecmp: 60 120 12 188
Obvem oucyuniunsl (Mooyisn) 380
(6 ak. u.)
Obvem oucyunauHsl (Mooyns) 10
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJIS)

Neni/m | HammenoBaHue paszjgesia
AUCHUIIMHBI (MOYJIs1)

Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM

1 MHoromMepHbIi aHaIu3: OyHKIMS HECKOJBKUX NepeMeHHbIX. ' paduk GyHKINN HECKOIBKUX
(GYHKIUM B IPOCTPAHCTBE | MepeMeHHbIX. JInHnM ypoBHs. KputHueckue TOUKd QyHKIIMA MHOTHX
R™n nepemMeHHbIX. I'paguent. Meron Muoxutenel Jlarpanxka. Jluneitnoe
NpUOIMKEHNH BEKTOPHOM (DYHKIMHM BEKTOPHOTO aprymMenTa. Marpuua
MIPOU3BOAHBIX.
2 Jluneiinas anredpa: Anre6bpa matpuil. [Ipon3BogHast KOMIO3HM QYHKIMI MHOTHX [TEPEMEHHBIX.
MaTpHULBI U UX CBOMCTBA, CBolicTBa MaTpUYHBIX ONlepalnil. Pemenne cucteM TMHEHHBIX YpaBHEHHN:
pemenne CJIY, metox ['aycca. QR/LU pasnoxxenus. CoOCTBeHHbIE 3HAYECHUSI 1 COOCTBEHHBIE

CIIEKTpaJIbHas TeopeMa.
I'eccuaH u KBaJpaTUYHOE
npubImKkeHre QyHKIUU
JIBYX IIEPEMEHHBIX.

BekTopa. CriekTpanbHas TeopeMa, kBaapatuuHas popma. [lonHbri anropurm
MOMCKa KCTPEMYMOB.

3 Wurerpaner. [Ipumenenue
MHTErpajoB

[MepBooOpasznas. Onpenenennblit naTerpair. ®opmyna Hetotona-JIeiiOHMIA.
Heonpenenennslii unTerpai. ['eomerpuyeckue NpuiloKeHHs ONPENETICHHBIX
uHTerpanoB. KpatHeie nHTETpaibl. 3aMeHa MepeMeHHOM B KpaTHBIX
HHTErpaiIax.

ONEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IPOTPAMMHOTO O0ECHEeYCHHs, BKJIIOYAs MPOAYKTHI OTCUYECTBEHHOTO
IPOM3BOJICTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 Mpe/IelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. ITantenees, A. B. Maremarnueckuii ananus : yue6Hoe nmocodue / A. B. [Tantenees, H.
H. CaBoctbsnoBa, H. M. ®enopoBa. — Mocksa : UHOPA-M, 2023. — 502 c. — (Bricuee
obpasoBanue: bakanaspuat). — DOI 10.12737/1077332. - ISBN 978-5-16-016008-5. - Tekcr :
anexktpoHHbId. - URL: https://znanium.ru/catalog/product/1898119.

2. Maremarnueckuii aHanu3 : yaeOHoe mocobue / O.U. Boponun, B. A. XKynero, C. M.
HemunoB [u ap.]. ; mox pen. A. M. Ilonosa. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2024. -
224 ¢. - ISBN 978-5-9729-1720-4. - Tekcr : osnekrponneid. -  URL:
https://znanium.ru/catalog/product/2171787.

3. Aobpamsn, M. D. Abramyan, M. E. Lectures on integral calculus of functions of one
variable and series theory : textbook / M. E. Abramyan ; Southern Federal University. - Rostov-
on-Don ; Taganrog : Southern Federal University Press, 2021. - 252 p. - ISBN 978-5-9275-3829-
4. - Tekcr : anextponnsbiid. - URL: https://znanium.ru/catalog/product/1894441.

4. MaremaTnueckuil aHanu3. 3agaun U ynpaxsaeHnus. Yacte 3 : yuebnoe mocodue / C. A.
bonpapeii, E. B. ['pomak, B. I'. Kpotos [u ap.]. - MuHck : Axykanbis i BeixaBanue, 2025. - 241 c.
- ISBN 978-985-599-989-9. - Texcr : DIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2219545.

/Jlonoanumenshasn numepamypa:
1. Kankaesa, JI. C. MareMaTuueckuii aHajau3: Teopus TpenenoB, nuddepeHnnaibHoe

ucuucienue : yueOHuk ans By3oB / JI. C. KankaeBa. — 2-e u3n., ucnp. u gon. — Mocksa :
NznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oOpa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpa3oBarenbHas Iuatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/563592.

2. HuxutuH, A. A. MaremaTuyeckuii aHaimu3. YTiayOsieHHbIH Kype : yUeOHUK U TPaKTUKYM
1utst By30B / A. A. Hukurtun, B. B. ®omuueB. — 2-e u3zf., ucnp. u gon. — Mocksa : 3gareiascTBo
FOpaiit, 2025. — 456 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19274-2. — Texkcr :
anekTpoHHsld  //  OOpazoBatenpHass  miatdpopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/560461.

3. Manyrus, B. A. JIuneitnas anreOpa: MpakKTHYECKHH KypC 151 SKOHOMHUCTOB : YIEOHHK H
OpaKkTUKyM 175 By30B / B. A. Manyrun, S. A. Pormmnaa. — Mocksa : U3natensctBo FOpaiit, 2025.
— 361 c. — (Boicmiee obopazoBanue). — ISBN 978-5-534-19706-8. — Tekcr : 251eKTpOHHBIHN //
OopazoBarenbHas miartdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560578.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIIMM MPOTUBOIIOKAPHBIM MPaBUJIaM U HOpMaM U oOecreunBaroliel MpoBeieHne BCexX
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https://znanium.ru/catalog/product/1898119
https://znanium.ru/catalog/product/2171787
https://znanium.ru/catalog/product/1894441
https://znanium.ru/catalog/product/2219545
https://urait.ru/bcode/563592
https://urait.ru/bcode/560461
https://urait.ru/bcode/560578

BUJIOB JUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKU, MPAKTHUYECKOH M HAay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JIIsl IPOBEACHUS 3aHATUN
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYEeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIllH, a TaKkKe
MOMEIICHUS Il CAMOCTOSATENBHOM pabOThl M OMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH Ui TPEACTaBICHUS Y4eOHOH
nHpopMaIuu OOJIBIION ayAUTOPHH.

N3yuenne qUCUUTUTMHBI (MOZYIA) 00ECTIeYMBAETCS B YIEOHBIX ayIUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYEeCKHUMH KaJbKYJISTOpaMHu;

— CIEUHMaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl AEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomernieHust 47151 CaMOCTOSATENBHOM pabOTH 00y4YarOIINXCsl, B TOM YHCIIE IPUCIIOCOOJICHHBIE
JUISL MCTIONb30BaHMs MHBAIUIAMH M JIMIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKON C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHeT» U
ofOecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(MOPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcst TPEIOCTaBIAETCA MAOCTYN (B TOM 4YHCIE YIOAlICHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQPECCHOHANBHBIM 0Oa3am
JAHHBIX 1 HH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM ):

Ne HaumeHnoBanue mopraa Ccblika
(u31aHusL, Kypca, IOKYMEeHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubIMoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. Basza gannaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHo noctyna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix odpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIUMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBoO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe
OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | muuensnonHoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOIHO pacpOCTpaHsIeMOe
Google Chrome 3apyOekHOoe cBOOOJTHO pacpoCTpaHsIeMOe

Od¢ucHble NpUIOKEHU:
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Microsoft Imagine (Visio, OneNote) 3apyOexHoe JMLEH3UOHHOE

TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
IlporpammHoe o0ecneveHne IJisl IVIAHUPOBAHUSI U YYeTa BPeMEHH:

Toggle app | 3apy6erxHoe | cBOGOIHO pacpocTpansieMoe
CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapy6Gesxuoe | nHuensHonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensmonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynprantlLmioc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usnaeca OTE€YECTBEHHOE | JIUIIEH3NOHHOE

Crampmaprasii Russian Edition
Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Robotic Operating System 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAEMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouecce usyuenuss aucuuiuiMHbl (Moayisi) «OCHOBBI MaTeMaTHYECKOTO aHalu3a U
AuHeHHOU anreOpsl. YacTh 2» B paMKax TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B KaXJIOM CEMeCTpe
UCIIOJIb3YIOTCSI TAKME BUJIbI yUeOHOW pabOThI, KaK JIEKIIHs, CEMUHAPbI, KOHTECTHI, KOHTPOJIbHBIE
paboThl M JOMalIHME 3aJaHMsl, a TakXKe pa3jIMyHble BUABI CAMOCTOSTENBHOW palOOoThI
oOydaroluxcsi MO 3aJlaHuI0 [PEeNoJaBaTelisd, HaIpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
npodeCCHOHATIBHON JIEKCHKH, 3aKpeIUIeHHe MPAaKTUYECKUX MPO(ecCHOHATbHBIX KOMIIETEHIIHH,
MOOUIPEHNE UHULIUATHB.

Jlekyuss — CHUCTEMAaTH4YECKOEe, IIOCIIEIOBATEIbHOE, MOHOJIOTHYECKOE  M3JI0KECHHE
IpernojiaBaTenaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KPaTKO U CXEMAaTHUYHO
¢bukcupoBaTh OCHOBHBIE WJIEU, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISATH BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW juTeparype. Ecimn
pa3o0paThCsi B MaTepuane He YAaeTcs, CleAyeT CcOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
[IpenoAaBaTesio Ha KOHCYJIbTAlUU WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.
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Cemunap — 310 (hopma ydeOHOU NEeATeTLHOCTH, MPOBOAMMAs B y4eOHOM 3aBEJACHHUH IO
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KIICHI/IHX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

JIyist ycrienTHoi MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHSATHS M OCHOBHBIMH MaTepHaiaMy, 4TOObl MMETh BO3MOXXHOCTh AKTHBHO Y4YacTBOBATh B
06CY)K[[CHI/II/I. Takke 1mojie3HO IMOATOTOBUTH BOIIPOCHI U UACH JJIA O6CY)KI[CHI/I$I, YTO IIOMOXKET
riry0e MOHATh MaTepHajl U POJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

IIpoexm — uccnenoBarenbeKas paboTa Mo Kypcy M Mpe3eHTalHsl pe3yJIbTaToB.

JIJ1s yCHeNIHON MOATOTOBKHY K MPOCKTY PEKOMEHIYETCS: YETKO ONPESIIUTD IIEJIU U 3a1a9n
MPOEKTAa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT HA 3Tallbl C YKa3aHUEM CPOKOB BBITOJIHEHUS
KQ)KJ0r0 M3 HUX; MCIIOJIB30BaTh Pa3HOOOPa3HbIC UCTOYHUKH WH(POPMAIIMK U HHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH TO
HE00X0aUMO.

Konmponvhas paboma — micbMeHHas paboTa ¢ HAOOpPOM 3a1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPaHUYEHHOE BpEMS.

Llenp KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIHUAIBHBIC 3HAHUS TI0 OJTHOW WJIM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOIYJIS) U MIPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Koumecm — wHTepakTuBHas Iiargopma C 3aJaHUSIMH Pa3HOTO YPOBHS CIOXHOCTH W
ABTOMATUYECKOM MPOBEPKON Pe3yabTaTOB.

KoHTecT mo3BoIsIeT OnepaTUBHO OIEHWBATh YCBOCHUE MaTeprajia U BBIABISITH MPOOEIHI B
3HAHUAX 4Yepe3 TeCThl U MpakTUueckue 3anayu. Takoil ¢opMaT crocoOCTBYET peryssipHOi
CaMONIPOBEPKE M MOBBIIIAECT MOTHBAIMIO K U3YYCHHUIO JUCIUTIIIMHBL.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaAM HEJICIIH.

[Ipu pabore Haj MAOMAlIHAMH 33JaHUSMH BaKHO BHUMATEIBHO O3HAKOMHUTBCSA C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30ekarh TEperpy3kd W Jydlle yCBOWUTh Marepuall. VICrmoib30BaTh pa3ivdHbIe UCTOYHUKH
uH(pOopMaIiK, BKII0Yasi yaeOHUKU U OHJIAH-peCcypcChl, s 6ojee rIyOOKOro MOHMMAHUS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlieHHass Ha YINIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOMPOCOB YUYEOHON AUCIMILITUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMy MPpu MUHUMAJILHOM y4acTHH MpernoaaBareis. 3aaun CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJabTATOB 00y4eHHsI 110 JUCHUILIHHE (MOYJII0)

Kpurtepuu nosiydyeHusi ypoBHsl ¥ OLEHMBAHUSA C(POPMHPOBAHHOCTH KOMIIETEHIHI 1O
aucoumInHe (Moaya0) «OCHOBbI MaTeMATHYECKOT0 AHAJIN3A U JIMHelHO anreopel. YacTh
2»

OrneHUBaHUE YPOBHS YYEOHBIX JOCTHIKECHHH, OOYJarONUXCs O JUCHUIUIAHE (MOIYJIIO),
OCYIIECTBIIACTCS B BHJC TEKYIIET0 KOHTPOJSI YCIIEBAEMOCTH M IPOMEXYTOUYHON aTTECTAI[MH B
KaXJIOM CEMECTpE.

IIpome:xxyTouHasi arrecTauMsi 1O JAUCHUIUIMHE (MOIYNIIO) B KaXJIOM CEMECTpE
ocymiecTBisieTcss B (opMe IK3amena, TpPU OTOM TPOBOJUTCS OIEHKA KOMIICTCHIIHH,
c(hOpPMHUPOBAHHBIX IO TUCITUTLINHE.
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Jlns oleHMBaHMS TEKYIIETO KOHTPOJS YCHEBAaEMOCTH M IMPOMEKYTOUHOM aTrTecTaluu
UCTIONB3YETCS IeCATUOAIIbHAS IIIKalla OLIEHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaAULIMOHHOU
ATHOAIITFHOM IIKAIOH CIeTyIOIUM 00pa3oM, eciii HHOE He YKa3aHO B CUJUIa0yce JUCHIUTUIMHBIL

JecarudasnbHas IlarnéanabHas O0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLlEHKA OllEHKAa JAMCUHMILIMHE (MOLYJIIO)
10 OTnaHO CTyZneHT TMONHOCTBIO BIa/ieeT 3HAHWAMH, HM3IIOKEHHBIMHA B
9 OTIMYHO pabodeii mporpamme, U TITyOOKO OCMBICHSIET AUCHUIUTHHY. OH
8 OTIMYHO CaMOCTOSITETTFHO W JIOTHYECKH TIOCIIEIOBATEIIHbHO OTBEYAEeT Ha

BCE BOIIPOCHI, aKIICHTUPYS BHUMaHHE Ha HauOoJiee Ba)KHOM.
YMeerT aHaNM3WpPOBaTh, CPaBHHUBAThH, KIACCU(DUIIMPOBATH,
000011aTh, KOHKPETH3UPOBAaTh W  CHCTEMAaTH3MPOBATH
W3YYCHHBI MaTepual, BBIJICNSS KIIOYCBBIE MOMEHTBI U
yCTaHaBJIWBash MPUYHMHHO-CIICJCTBEHHBIE CBs3H.  UeTko
(dopMymUpyeT  OTBETBI,  yBEPEHHO  HWHTEPIPETUPYET
pe3yJibTaThl aHAIM30B M APYTMX HCCIEIOBAaHMM, a TaKkKe
pemaer cioxkHbe 3amaud. CTyIeHT XOpOIIO 3HAKOM C
METOJIaMH UCCIICIOBAHMS, HEOOXOAUMBIMHU JIJIS IPAKTUYCCKOMN
JESITEIIBHOCTH, U YMEET CBS3bIBATh TCOPETUUCCKUE ACTICKTHI
JTUCIUTUINHBL (MOIYIISI) C IPAKTUICCKUMU 3aJadaMHu.

7 Xoporio CryneHT o0nanaeT 3HAHUSAMM IMPEAMETa MOYTH B IOJTHOM

6 Xopomo o0BemMe pabodeil TporpaMMBbl U CAMOCTOSATEIBHO, JIOTHIECKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET HA BCE BOTMPOCHI,
AKICHTUPYA BHUMAHUC Ha HaI/I6OJ'IeC 3HAYNUMbIX MOMCHTAax.
OH yMeeT aHaJIM3UPOBaTh, CPABHUBATH, KIACCUDUIIMPOBATH,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATH
H3y‘IeHHBII71 Marcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBIHBas MPUYHHHO-CIICICTBEHHBIC CBSI3H.
@OopMyJNIMpYyET CBOM OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yabTaThl AHATU30B U APYTMX HCCICOBAHUM, a TaKKe
pelIaeT CIIOKHbIC CUTYAIMOHHBIC 33a4un. CTYIEHT XOPOIIo
3HAaKOM C MCTOJaMH HMCCIICIOBAaHUI, HeOGXO}II/IMbIMI/I JJIA
MPAKTUYECKOW  JICATENILHOCTH, W  yYMEET  CBS3bIBAThH
TEOPETHUUECKUE AaCIEeKThl TpeaMeTa ¢ MPaKTHYSCKUMHU

3agav4aMHu.
5 yI[OBHCTBOpI/ITeJ'ILHO CTy,Z[eHT 06J'IaﬂaeT 0a30BBIMH 3HAHHUSIMH I10 JUCHUIIIIMHE, HO
4 yﬂOBHeTBOpI/ITeHLHO UCIBITBIBACT TPYAHOCTH IIPU CaAMOCTOATCIBHBIX OTBETaX U

WCTONB3YeT HEeTOYHbIe GopmynupoBkH. B Xome oTBeTOB OH
JOMYCKaeT OMIMNOKH, Kacarolecs CyTH BonpocoB. CTyneHT
CIOCOOEH pelIaTh TOJIbKO CaMble IPOCTHIC 3a1a4y U BIIA/IECT
JIUIIB MUHUMaJIbHBIM HaOOpOM METOJI0B UCCIIEIOBAHUSI.

He CIaH CTy,Z[CHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 1O
He claH npeaMEeTy U HE MOXKET OTBECTUTHL Ha BOIIPOCHI, JAXKE CCIIN
1 Hec TaH npenogaBaTeiib 3a1a€T JOIIOJIHUTCIIBHBIC HaBOJAIINEC

BOIIPOCHI.

Juctunnuza (Moynb) «OCHOBBI MaTEMaTHUECKOIO aHaIN3a U JMHEHON anreOpsl. YacTh
2» B KQXOM CEMECTpPE OLEHUBACTCS CIEIYIOLUIUM 00pa3oM:
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AKTHBHOCTH Bec |KoanuectBo Onucanne
Jomarmrave 3amanus | 15% 1 HaGop 3amad mo Temam Henenu

Kourect 20% 9 Pemenue 3ananvii Ha MHTEPAKTUBHOM TUIaThOpME C
3aJJaHASIMU Pa3HOTO YPOBHSI CIIOXKHOCTH W aBTOMATHYCCKOM
MIPOBEPKOM pe3yIbTaTOB

Koutponbhas pabora | 25% 4 [Mucesmennas pabota ¢ HabopoMm 3aad, KOTOPBIE HYXKHO
PELINTH 32 OrPAHUYCHHOE BPEMsI

IIpoekr 10% 2 HccnenoBarenbckas paboTa Mo AUCHUILTHHE (MOIYJIIIO) U
NPE3CHTAIIUS PE3YJIbTATOB

OK3aMeH 30% 1 [TuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO

PEIINTH 32 OTPaHUIEHHOE BPEMSI

®opmyaa pacuyéra HUTOrOBO OLEHKHM 10 JUCHUILUIMHE (MOay/aw) «OCHOBBI
MaTeMAaTHYeCKOr0 aHAJN3a U JInHeliHol aaredpnl. Yacth 2». «0,15% cpeaHee 3a joMaiiHue
3ananus + 0,2% cpeqnee 3a koHtecT + 0,25 X cpennee 3a KoHTposbHBIE paboTel + 0,1 X cpenHee
3a mpoekT + 0,3 X 3a 3K3aMeH».

Texkyummii KOHTPOJIb YCIIEBAEMOCTH 00Y4AOIIUXCS M0 AUCHUTIINHE (MOTYJII0)
IIpumepHble 3a1aHUsA VISl KOHTPOJIbHOH padoThl
KonTtpoabnas padora Nel

1. Tyets f(x) = (x —5)°% X ER.
a) Haitmm £ I
6) Iycts pynxiums g Takosa, uto (f° g)(x) = 8x°. Haiimu g.

2. Jan rpaduk dpynkuuu y = f(x). @ynkus onpeaeneHa npu —4 < X < 5.

a) 3anumm 061acTh ONpeeNeH!s U MHOKECTBO 3HaueHui oOpaTHoit Gpyrkimu f!.
6) Hapucyii ackn3 rpaduxa f 1.

3. Jan rpaduk pynkuuu y = f(x). Pacemotpum pynkuuto h(x) = f(1 — 2x) + 3.
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3 2 1

a) CrioBaMu OIUIIIN TIOCJIE0BATEIBHOCTD IPe00pa3oBaHuil Uit mocTpoeHus y = h(X).
0) Hapucyii ackus rpaduka Gpynkuuu h(x).

1
4. Hapucyii scku3 rpaduka GyHKOHHA y(X) = arcco:(xszJFQIJrg): aHallu3a HMHTEPBAJIOB
MOHOTOHHOCTH.

5. Crnenyromiee yTBepKIeHUE BEPHO sl GyHKIMH f
3C: Ve D(f)Jac D(f): |f(a)- f(z)| <C

Crnenyet mu orcrona, uro Gynkmnus f(x) orpannyaeHa? OO0CHYH CBOW OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCIESI0BATSIBHOCTH {an}:

VO >03dkeN:dn>Fk: jan| < C
Crenyer Jid OTCIOZIa, YTO MOCIIEI0BATEIBLHOCTh {an} orpanndeHa? OOOCHY# CBO OTBET.

4n? 4+ 6n + 13

7. I[OKEDI(I/I, YTO IIOCICAOBATCIBHOCTD an = 3

ABIIACTCA BOBpElCTaIOH_[eI‘/’I, Ha4YrHas ¢ HCKOTOPOI0 HOMEpa N.

KonrtpoabHnas padora Ne2

Mycts f(z) = (5)° + 7,2 € R,

a) Haim fL.
1 6) MycTb yHKuna g Takosa, uto (f o g)(x) = 8z2 + 15. Haitam g.
2. HaH rpaduk ¢pynkuuu y = f(x). @ynkuus onpenenena npu —5 < X < 4.
y -
4 T -
// '

a) 3anumm 061acTh ONpeaeNeH!s U MHOKECTBO 3HaUeHUH oOpaTHoi pynkimm f !,
6) Hapucyit acku3s rpaduxka f 1.
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3. Han rpaduk ¢yaknuu y = f(x). Paccmorpum dynkmuro h(x) = f(1 — 3x) — 2.

Y
7

a) CiioBaMu OIHUIIHN MOCIEI0BATEILHOCTh MPE0Opa3oBaHmii il mocTpoeHus y = h(x).
0) Hapucyii acku3 rpaduka pynkunu h(x).

. . 1
4. Hapucyii acku3 rpaduka GyHKIHHN y(X) = arcsin (m)

Ha OCHOBE aHaJIM3a MHTEPBAJIOB MOHOTOHHOCTH.
5. Cnenyromiee yTBepkaeHUe BepHO 1t GyHKIUH f(X):

VO >0daeR: dx>a: |flz) <C
Crnenyert nu orcrona, uro Gpynkuus f(x) orpannuena? OO0CHYi CBO OTBET.
6. Cruenyrolee yTBEpKICHHUE BEPHO IS TIOCIIC0BATEIILHOCTH {an}:

IC>0:VneNIkeN: |lap-ap| < C

Crnenyer mu 0TCIO/Ia, UTO MOCTE0BATEILHOCTD {an} orpannyeHa? OOOCHYH CBOM OTBET.
I[IpumepHbIe ToOMaLIHUE 32 IaHUS

JlomamHee 3aganue 1.
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PelwueHus pasHbiX 3aga4y C MOMOLLbIO MPOU3BOAHOMN.
OvodepeHyman

| 3A0AYAT 16ann

MycTb pl2) — 370 061WMIA 06BEM BEINYCKAaEMO# NpoaykumMM Npw & pabounx. Toraa cpeaHsn
NpOW3BOAMTENBHOCTL OAHOTC paBoyero pagHa:

ple)

Afz) =22

sanna | @) Haigw A'(.r:). OTeeTE Ha BONPOC: NOYEMY KOMMEHWA XOYET HaHuMaTk Gonswe paboT-
HWKOB, EcnK ,"U(.t'j = ()7
sanna | B) Mokas, wto A'(xr) = 0, ecrm p'(1) Gonble cpegHei NPOMIBOAUTENEHOCTY,

| 3ANAYA 2 16ann

OnuHa NpAMOoYTroNbHUKa YBENWYHUBAETCA CO CKOPOCTLIO & CM/C, @ LWUPKWHa — CO CHOPO-
cTeio 3 cm/c. Korga anuda paeda 20 cm, a wupuHa L0 M, ¢ Kakon CKOPOCTRIO YBENUYM-
BaeTCH MoLWas NpAMoyronbHuKa?

| 3A0AYA 3 16ann

HEnob ana eogs onuHoR 10 M uMeeT nonepeuHoe ceueHWe B opne paEHoBOKOM Tpane-
UMM: HUKHEe ocHoBaHue 1) oM, BepxHee — 8[) oM, BeicoTa S0 cm. Ecnm wENoG HanonHA-
eTcH BOLOM co ckopocTeio (),2 M"‘};’MMH, € KaKOW CKOPOCTbIO NOBbILLAETCA YPOBEHL BOABI,
Korpa eé rnybuHa paeHa 30 cm?

| 3A0AMA 4 2 Ganna

Haitgm nuHeapusaumio L) GyHKLMW B TouKe a.
samna | @) flx) a3t a=—1.

Seanna | 6) flx)=Inr, a=1

wa | B) fle)=cose, a=mx/2

scama | ) fle) = 2 a=16.

| 3ANAYAS 2 Banna

Menonsays NMHeRHoe NpuBnUxeHMe GyHKLWW UnK guddeperHynan, HaRoW 3HaYeHMA Bhbl-
PaMEHKA:

ona | &) (2,001)%
- 6) ¢ 0015,

wmna | B) W:"E
wna | ) /99,8,

| JADAYAG 1,5 6anna

Nycts f(2) = (x — 1)%, glx) = ¢, h{z) =1+ In(l - 2z).

] a} Haign nuseapuaauun [, g, i 8 Touke o = (1 Y10 Te 3amevaews? Kak aTo 06LACHUTE?
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6) NocTpod rpadici dywsEia 1 g, i i AMHeAREE APAGRHSEHAR. 100 Koo i LA
MAHEAHOE NPUfnAEHUe HEWHOMEs TOUH0E, B AN KEaK0H — HEMMEHES TouHoeT

| IAOAMA T 1 Gann

Haas awdepanupan iy o Touse ry

21

al y=1q o = 0,

6 y=

=1
r+1

| AAOAYAE 1.5 danna

Halgs npoMzsoisyis nopRaka i © 1N cneayomas diyHssi:
al fir) = cosx;
6 fir)= o
MOQCHOTNT: BOCTICTEIYHCA TRHTOHOMETOHYECKDR gopmymos cos 20 o Zoos’ r = 1
gl fir) —_-L—"I

Moacxazam MpEACTORR ADa00h 5 BMAE CYMME J5¥K AROGEH

| IAQAMA R 1 &ann _
ol ) 1

Haigs Tin = -

res=] 502 = Br =1
FAJLAMA ¥ 1 Gann
e Te' — Tle + 63
Alfs i —————.
sl 4t = 2lkr + 1
IAMAYA T 1Gann
. arctgr o
Haias lim
F=i]

I,.‘i

| JAMAMA 12 1 Gann

Hamge hm 7 [— 2uresin frr_. Wil I;I:l
Toaim |

| IAOAHA 13 1 Gann .
1fx

a
Haigs ]mlI -
ol I

Jafasa 1 Gann Y
In~x

Hahgs lim —,
rstae T

| IanAYa 15 16ann . i

1
Haias lim [— - —;]
e ef — 1

IafAYA N8 16ann
Haiaw lim {sanr )85,
r—§

IIpumepHoe 3a1aHMe 11 POEKTA

3aganue 1019 npoekra no reme ''Bexropa B npocrpancree R*n"
Onucanue npoekma

CryneHTbl TOJKHBI pa3padoTaTh U MPEICTaBUTh MPOEKT, AEMOHCTPUPYIOUIMHA IiTyOoKoe
MOHMMAHHE KIIIOUYEBBIX KOHIEMIMA TEeMbl: BEKTOPOB U OMNEpaluil ¢ HHUMH, CKAJISIPHOTO
npousBeneHus, HepaBeHCTB Komm-byHskosckoro-IllBapia u  TpeyroigpHuka, MeToJa
HaMMEHBIINX KBAJPATOB, MPSAMBIX M IUIOCKOocTed B R"2 m RMN3, mpoeknuil Touek Ha MpsiIMbIE U
IUIOCKOCTH, JIMHEHHBIX 000J0Y€eK, MOAMPOCTPAHCTB, Pa3MEPHOCTH, THIEPIUIOCKOCTEH, 6a31CcoB
(opTOroHanbHBIX U OPTOHOPMHUPOBAHHBIX), MPOeKLUi B R*n u 3amens! 6a3uca. [Ipoekt nomkeH
BKJIIOYATh KAaK TEOPETHUECKUE OOBSACHEHMs, TaK U MPAKTUYECKHE IMPHUIIOKEHUS, HAmpumep, B
TE€OMETPHUH, CTATHCTUKE WIIM MAIIMHHOM o0y4deHnn. @opmMaT mpoekTa: muchbMeHHbIH oTueT (5-10
CTpaHMII) M ycTHas 3amuTa (npesentanus 10-15 MunyT).
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ILlenv npoexma

Heﬂb — 3aKpCHUTh TCOPCTUYCCKUC 3HAHUA 4YCPEC3 IMPAKTHUYCCKOC NMPHUMCHCHUC, PA3BUTH
HAaBbIKM aHAJIM3a U MPE3CHTAINU MaTCMAaTUYCCKHUX KOHHCHHHﬁ, a TaKKC HAYUUTHCA IPUMCHATH
BCKTOPHBIC MCTOABI K PCAJIbHBIM 3aJdavdaM (HaHpI/IMep, afrpoKcuManusa AaHHbBIX MCETOJO0M
HAUMCHbIIUX KBAaJApPAaTOB HWJIM aHAJIW3 IOAIPOCTPAHCTB B FCOMeTpI/II/I). HpOCKT CHOCO6CTByeT
Pa3BUTHIO KPUTUYCCKOTO MbINUICHHUA W YMCHUS CBA3BIBATH a6CTpaKTHyIO MareéMaTuKky ¢
MMPpUKJIAIHBIMHA 00/1aCTSIMU.

Cpoxu

e HauaJjio mpoekra: [/[lata crapra, Hanpumep, 1 Henens nocie Bblauu 3aAaHus].

o [IpomesxyTounsblii 3Tan: [Uepes 2-3 Hepenu| — cava rjaHa NpoeKTa (OnucaHue
TEMBI, LIEJIU U IPEIBAPUTEIBHBIX PE3YIbTATOB).

e3aBepmienue mnpoekra: [UYepes 4-6 Hemenb| — caada MOJHOTO OTYETa U
MOJIFOTOBKA K 3aIllUTE.

e JammTa: [Uepes 1 Henento nociie crauu oTyeTa] — yCTHasl Ipe3eHTALMsI U OTBETHI
Ha BOIPOCHI.

CpOKI/I MOTYT KOPPCKTUPOBATHCS IMMPETIOAABATCIICM B 3aBUCUMOCTHU OT l"pa(bI/IKa Kypca.
Omanvl 8bINOIHEHUS

1. HoaroroBka u nuianupoBanue (1 Henesist): Beibepute KOHKpETHYIO 3a/1a4y WU
npuwioxkenue (Hampumep, "llpuMmeHeHne MeToga HAaMMEHBIIMX KBaJpaToB  JUIS
alMnpoKCUMAIIMM  TPAGKTOpUHU JBMKeHUA" wuiu "AHanu3 npoekuwit B R”3 s
KoMmIbioTepHO# rpadukn"). Cobepure TEOpPEeTHUECKU MaTepuall MO TeME U COCTAaBbTE
IJIaH OTYeTa.

2. Teoperuueckasi 4actb (1-2 Hemeau): OnuimmuTe KIIOYEBBIC TOHITHS
(ompenenenusi, 10Ka3aTelbCTBa HEPABEHCTB, ArOpUTMBI MeToaa ['pama-1lImunra u T.1.).
BxirounTe npuMepsl BEIUUCIEHUH (CKAJIIPHOE MTPOU3BEICHNE, TPOESKIINU, 3aMeHa 0azuca).

3. Ilpaktuyeckass yactb (1-2 Heneam): Pemmte 3amauy ¢ BBIUKCICHUSIMH
(Hampumep, HAMAUTE MPOEKIMI0 TOYKUA Ha TJIOCKOCTh, TPUMEHUTE METOJ HAaWMEHBIIIUX
KBaJIpaToB K HAOOPYy JMaHHBIX, MOCTPOWTE OPTOHOPMHUPOBaHHBIN Oasuc). McmombiyiiTe
nporpaMMHubie UHCTpyMeHTHI (Python ¢ numpy, MATLAB unu pyunsie pacdersl) s
WUJUTFOCTPALIAM.

4. Anaau3 u BbIBOABI (1 Hemens): OOcynute pe3ynbTaThl, UX UHTEPIPETAUIO U
BO3MO>KHbIE TpuMeHeHus. [loarorossre otyer B popmare PDF ¢ dopmynamu, rpaduxamu
U CCBUIKaMH.

5. IloaroroBka k 3ammuTe (1 negens): Coznaiite npesentaruio (PowerPoint mim
aHajor) ¢ KIIOYEBBIMU ClaiiiaMu  (BBEJCHHE, TEOPUs, BBIYMCICHHS, BBIBOIBI).
[IpakTuKyiiTe OTBETHI HA BO3MOKHBIE BOIIPOCHI.

Kpumepuu oyenusanus
Onenka BoicTaBisiercs o 10-0annpHOM mkane (MakcumyMm). Kpurepuu:

e Teoperuueckoe coaep:xkanue (3 0O6amnoB): ['myOmHa OOBSICHEHWH TMOHATHHA
(ompenenenus, TOKa3aTeIbCTBA), MPABIILHOCTH (opMy U ipumMepoB. [lomHbie 6amib 3a
TOYHOCTb U MOJIHOTY.

e [IpakTHyeckas yacthb (3 0ann0B): KauecTBO BHIYMCIEHUH, TOUHOCTh PEIICHUM
3aJa4, MCIOJIb30BaHNE MHCTPYMEHTOB. bajuibl CHUXAIOTCS 3a OLIMOKM WM OTCYTCTBHE
WJUTFOCTPALIAM.
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e AHA/IM3 U BBIBOABI (2 0asioB): KpUTHYHOCTH MBINUICHUS, CBSI3b TEOPUU C
MPaKTUKOM, OPUTUHATILHOCTh IPHIIOKEHUS. basuibl 3a penieBaHTHbIE UHTEPIIPETAIUH.

e Ot1uer U odopmienue (1 6amoB): CTpyKTypa, SICHOCTh, OTCYTCTBHE OIIMOOK,
[IUTUPOBAHUE UCTOYHUKOB. basuibl 3a mpodeccruoHanbHbINA BU]L.

e O6mmii Bkaaa (1 6anoB): MTHHOBAIIMOHHOCTh, YCHIIMS 10 YIUTYOJICHHIO TEMBI
(HarpuMep, AONOJHUTENBHBIE IPUITOKEHHUS).

Hlkana: 9-10 — otnmuno, §-7 — xopomo, 6-4 — yIOBIETBOPUTENBHO, HUXKE 3 —
HEY/IOBJICTBOPUTEIbHO. [IpOEKT AOoKeH OBITh MHIMBHIYAJIbHBIM; IUIArHaT BeIeT K HYJIEBOH
OLICHKE.

Kpumepuu 3auumot

3amuTa MpoxoaAuT B (POpME YCTHOU MpE3CHTAlUU Tepe] KOMHCCcHeW (TperoaaBareib |
BO3MOXKHO accucTeHTsl). Kpurepuu:

e [Ipesentanus (5 6a110B): YeTKOCTh M3I0KEHUS (JIOTHKA, TEMII PEYH, BU3YaJIbI),
OXBaT BceX 3TamoB mpoekTa, BpeMms (10-15 munyt). Bamibl 3a 3HTy3Ma3M U ymMeHHe
3aMHTEPECOBATH AYAUTOPHIO.

e OTBeTHI Ha Bonpock! (3 6as10B): [ TyOrHa MOHWMaHUs, KOPPEKTHOCTh OTBETOB
Ha BONPOCHI 10 TEOPUH W TpakTUKe. bamibl 3a apryMeHTHpOBaHHBIE OOBSICHEHUS WU
CHOCOOHOCTh aJalTHPOBATHCSL.

«O0mas mnoaroroBka (2 OamioB): 3HaHWE MaTepualla, YBEPEHHOCTbD,
B3aUMOJIEIiCTBHE C ayIuTOpUel. bamibl cHUXKAlOTCA 3a YTEHHE C JIMCTA WU OTCYTCTBUE
MOJITOTOBKH.

OrieHKa 3alIUThl BIUSET HA UTOTOBYIO OLICHKY MPOEKTa (YCPEIHSETCs ¢ OLICHKON OTYeTa).
B ciydyae HU3KOI OIIEHKHM 3alTUTHl BO3MOXKHA IIepecaya.

IIpumepHbIe 32 1aHNUS /151 KOHTECTA
Konmecm 1: Muozomepnutii ananusz — gynkuyuu ¢ npocmparncmee R™

1. lana dyukmus f(X,y)=x2+2xy—y?2. Haiinute 35auenue rpaguenta Vf B Touxe (1,2).
Otsert: (6, -2)
IHosicHeHnue:

fo=20c4+2y=2-1+2-2=6
flz,y) =2+ 22y — 9y’ > fo =22 4+2y =6,f, =2z -2y =2 — 4 = —2

2. Ha xaxom nHanpasnennn Qynxims f(X,y)=x?+y? OblcTpee BCETro BO3pacTacT B TOHYKE
(1,2)?

Otsert: (2, 2)

Mosicnenue: I'paguent Vi=(2X,2y)=(2,2) — HanpaBieHie HAUCKOPESHIIIETO poCTa.

3. Kakas nunus yposHs ¢pyukuuu f(X,y)=x2+y? npoxoaut uepes Touky (3,4)?
OtBer: x2+y? =25
Mosicuenue: f(3,4)=9+16=25

4. Haiiure kpuTudeckyro Touky Gpynkimu f(X,y)=x2+y2—4x+6y.

Ortser: (2, -3)
IMosicuenmue:
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fe=2z—-4=0=2z =2,
fi=2y+6=0=y=—3

5. Makcummsupyiite f(X,y)=xy npu yciaoBuu X+y=10, HCIOIB3YsS METOJ MHOXXHTEICH
Jlarpanxa. Yemy paBHO MakCUMaJIbHOE 3HAUEHUE?

OrtBet: 25

IHosicuenue:

L =zxy— Az +y—10)
L:=y—-A=0Ly=z—-A=02z=yz+zc=10=2=5f=25

Konmecm 2: J/lunennan anceopa u ananuz: mampuywt, CJ1Y, cnexkmp, I'eccuan

(x+2y=5
1. Pemmure cucremy metonom ["aycca: {3 x+4y =11
Ortser: (1, 2)
Iosicnenne: M3 nepporo: X=5-2y, noacrabum: 3(5-2y)+4y=15-6y+4y=15-2y=11=y=2,
x=1

2. Haiinure coOCTBEHHBIC 3HAYCHUS MATPHUIBI A= (2 1)

1 2
Ortser: 1, 3
IHosicHenue: det(/—l — )\I) e (2 . )\)2 =1= )\2 —AA L3 =0= A= 1.3

3. SIBnsiercs nu MaTpuna A= (% i) CUMMETPUYHON?

OTtBert: [la
Iosicnenne: AT=A — cumMeTpuuHas.

4. Teccuan (ynkiuu f(X,y)=x2+3xy+y? B mo6oii Touke — MHOCTOSHHAs MATPHUIIA.
3anuuTe eé.

Ortser: [[2][3], [3][2]]
IMosicuenmne: Joe =2, fyy = 2, foy = fye = 3

5. Ksampatuunas dopma Q(X,y)=2x%+4Xy+5y? COOTBETCTBYeT MaTpHIe. 3alUIIATE €.
Orser: [[2][2], [2][5]]
IMosicnenue: Koopduiment npu Xy nenurcs nomnoiam: 4xy = 2xy + 2yx

3apanus A1 MPOMEKYTOYHOM ATTeCTAIMM MO IMCUUILINHE (MOTYJIIO0)

Ne n/m 3ananue OtBer Kommnerennus

1 Omnpenenure TUI MPOCTPAHCTBA, B KOTOPOM (DYHKIIUS €BKJIMJIOBO OIIK-4
3ajJjaHa Kak oToOpaxkenue u3 R”n B R. MIPOCTPAHCTBO

2 HazoBure nonstue, xapakrepusyloliee Nporu3BOAHYIO nuddepeHmman OIlK-4
(YHKLIMY MHOTHX IIEPEMEHHBIX B TOUKE.

3 VYxkaxuTe GopMyiTy, ONHMCHBAIONIYIO MATPHILY YaCTHBIX MaTpula Jxkobu OIIK-4
MPOU3BOJHBIX (DYHKLIUU HECKOJIBKUX NEPEMEHHBIX.

4 Onpenenure, Kak Ha3bIBACTCS PYHKIINS, 3aar01ast BEKTOP- OIIK-4
TPAaEeKTOPHIO B IPOCTPAHCTBE C TIOMOLIBbIO BEKTOPHBIX ¢$byHKUMSA
3HAYECHHH.

ONEeKTPOHHBIA JOKYMEHT




5 HazoBuTe MeTo1 ONTUMU3AIUH, HE UMEIOIIUI 0e3ycioBHas OIIK-4
OrpaHNuYCHHUN Ha 00JIACTH ONPEICIICHHS. ONTHMH3ALIUS

6 Kak naspiBaeTcst MeTO/ MOWCKa SKCTpeMyMa (PyHKITUHN TPU yCIIOBHAs OIIK-4
HAJINYHUU OTPaHHYCHUN? ONTUMHU3AIIUS

7 YkaxuTe BUJ UHTETpajia, KOTOPbIM HE UMEET KOHKPETHBIX HEOIpPEIETIEHHBI OIIK-4
TPaHWI] UHTETPUPOBAHUSL. 1 uHTerpan

8 HazoBute TeopemMy, 00eciequBaIoNIyI0 CyIECTBOBAHUE H TeopeMa OIIK-4
€IUHCTBEHHOCTH pericHus TuddepeHIHaTLHOTO IMukapa
YpaBHCHHSI.

9 Kak Ha3biBaeTCsi MPOCTPAHCTBO C HOPMOM, SKBUBAJICHTHOW | HOPMHUPOBAHHOE OIIK-4
eBKJIMJIOBOI HOpMe B R"n? MIPOCTPAHCTBO

10 | HazoBuTe cBOWCTBO (DYHKIIMU HECKOIBKUX TIEPEMEHHBIX, HENPEPBIBHOCTD OIIK-4
MPU KOTOPOM Tipeie QYHKIIMK B TOYKE paBEH 3HAYCHUIO
(hyHKIIIH B 3TON TOUKE.

11 | Kak Ha3bIBaeTCsi OTOOpakeHHUE, ISl KOTOPOTo CyIecTBYyeT | auddepeHuupy OIIK-4
JUHEWHOE MPUOIMKEHHE C OCTATOYHBIM YJICHOM, eMoe
CTPEMSIIMMCS K HYJII0 OBICTpee apryMeHTa? OTOOpaKCHHE

12 | VkaxuTe NOHATHE, ONKMCHIBAOIICE TPAIUCHT (PYHKIIUH BEKTOD OIIK-4
HECKOJIbKHX TIePEMEHHBIX. rpaJMeHTa

13 | HazoBure nmpuHIMII, TApaHTHPYIOMIUI CKATHE TIPUHIIATT OIIK-4
0TOOPaXKCHUS B METPUIECKOM MPOCTPAHCTRE. CKUMAFOIINX

0TOOpaKCHUI

14 | Kak Ha3bIBaeTcst GYHKIUS, UCTIONB3yeMast 17l TOUCKa ¢byHKIMSA OIIK-4
YCIIOBHOT'O 9KCTpEMYyMa C TOMOIIIbI0O MHOYKUTEJEH? Jlarpanxa

15 | YkaxuTe THI HHTETpaJa, IPUMEHSIEMOTO [Tl NU3MEPEHHS KpaTHBIN [K-2
o0bémMa B R”n ¢ momomipio Mepol JleOera. WHTErpa

16 | HazoBure Teopemy, KOTOpas MO3BOJISICT MEHATh MTOPSIIOK TeopemMa IK-2
WHTETPUPOBAHHUS B MOBTOPHBIX HHTETPAIAX. DyouHU

17 | Kak Ha3wiBaercs ¢hopma, IprMEHsIeMast st nmud dhepeHnranb [K-2
OpPHUEHTHPOBAHHOTO MHTErpHUpoBaHus B R"n? Has fopma

18 | YkaxkuTe TeopeMy, CBA3BIBAIOIIYIO HHTETPAJ 10 TPAHMIIC teopema Ctokca IK-2
TEJa C MHTErPAIIOM IO CaMOMY Temy.

19 | Ha3oBuTe NMOHATHE, XapaKTEPU3YIOIIEE CXOAUMOCTh CXOJIUMOCTb IK-2
MOCJIe/IOBATEILHOCTH TOYeK B R™n.

20 Kak HaszpiBaeTcs psij, MpenCTaBISIOMNN (QYHKIIUIO B BUE psn Teiinopa T1K-2

CYMMBI CTCIICHHBIX YJICHOB OKOJIO TOYKHU?
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