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PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

MaremMaTnka

(VKazvleaemcs wiu@p u HaUMeHo8aHue OUCYUNIUHBL NO Y4eOHOMY NIAAHY)

IIn¢p v HanpaBJIeHUEe OATOTOBKH 08.03.01 CtpourenbctBo
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(baxanaBp, MarucTp, IpernojaBaTeb-UCCIIEA0BATENb U T.11., COTJIACHO JIMLICH3HH )

IIpoduias noaAroToBKU 6akajiaBpa ['oposckoe cTpOUTENHCTBO U XO35ICTBO
(HauMeHOBaHMe MPOTrPAMMbI MATHCTPA/aCIMPAHTA)
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(Ha3BaHUe)
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Tpynoem- HeKHHOVH | Tp AKTICL: Ha60pavT | CPC, KP/KII MIPOMEKYTOYHOTO
Cemectp KOCTb 3aHATUH, | 3aHATHUH, 3aHSATHUH, (uac.) (uac.) KP3 KOHTDOILSL
(gac./3eT.) (gac.) (gac.) (gac.) ’ ’ p
(3K3./3a4er)
1 108/3 18 36 - 18 - - 36 (9K3.)
Hroro: 108/3 18 36 - 18 - - 36 (9K3.)
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Pabouas nporpamMma no aucuuminHe MaTeMaTHKa COCTaBI€HA B COOTBETCTBUM € TPEOOBaHUSMU
®I'OC BO 3++ no nanpasnenuto noaroroBku 08.03.01 CtpoutensctBo Y1BepxkaeH 31 mas 2017
r., mpuka3 Ne 481

Pabouyro nporpamMmy cOCTaBUIIM:
vadl. ad
Makaposa W.JI., foueHt Wlauals

PABOYASA ITPOI'PAMMA PACCMOTPEHA 1 OJJOBPEHA

Ha 3acenanuu kapeapsr [IMull

ITIpotokon Ne_1 ot «_31 » aBrycra 2019 1.

1Al [
3aBeayromnuii Kapeapoit Wlaual/ Makaposa W.JI.
OJITUCH dUO
PykosoauTens OIMTOI _'":E&ihﬁﬂ - [lanos B.K.
NOJUTHCH ®UHO

Paboyas nporpaMma oo6pera Ha 3acelaH M Y ueOHO-METOIHYECKOr0 COBETA HANpPaB/ICHHS

Crpourenscrso
[Tpotokon Ne_1 ot « 5 »_centabps 2019 r./.,
Ipeacenarens YMCH Boixca AL
anonrmcs oUo

CrpykTrypa paboueit mporpaMMbl COOTBETCTBYET NpeAbABIIEMbIM TPeOOBAHHAM
Otaen kauecTsa oGpazoBaHHSA U e,
METOJHYeCKoro obecneyeHus M Bacunsuenko B.B.

MOJAMHKCH DOHUO




JUCT PETUCTPAIIMA U3MEHEHUH PII]I

PaGouass mporpamma mnepeyrBepkaeHa Ha 2020/2021 yueOHbIA TOA, TpoTokond Ne 1 3acemanust
kadeapsl ot «29» aprycta 2020 r. B mporpamMmy BHECEHBI JOTOTHEHUS U(WIJIH) U3MEHEHUS :

5.1 Metonuveckne peKOMEHIAIMH 00yYarOIUMCS TI0 H3YYCHUIO TUCIIHTUTAHBI
5.3 OcoOeHHOCTH TpeIToaBaHus JUCIITUILTAHBI
5.4 MarepuaabHO-TEXHUUECKOE 00CCIICUYCHHUE TUCIIUTUIAHBI

3aBenyromnuii kageapoit &/’( auay/ N.JI. MakapoBa
HOJIHUCH DUO

Pabouass mporpamma mnepeyrBepkaeHa Ha 2021/2022 yueOHbI rom, mpoTokon Ne 1 3acemaHus
kadeapsl ot «31» aprycta 2021 r. B mporpamMmy BHECEHBI JOMIOTHEHUS U(WIIH) U3MEHEHUS.

N3meHenunii 1 JOIIOJTHEHUN HET

3aBenyrommii kadeapoit &/’é”ﬂ“’l/ ‘ N.JI. Makaposa
Y Y p
MHOJITHCH DO

Pabouass mporpamma mnepeyrBepkiaeHa Ha 2022/2023 yueOHbd Toa, mpoTokona Ne 1 3acemanus
kapenpsr ot «30» _asrycra 2022 _r. B mporpamMmy BHECEHBI JOTIOJTHEHUS (VTN ) U3MEHEHHS.

N3meHenunii 1 NOMOJTHEHUN HET

3aBenyromuii kadeapoit Wlaualy 1.J1. Makaposa

Pabouas mporpamma mnepeyrBepxkieHa Ha 2023/2024 yueOHbIM roa, mporokon Ne 5 3acenaHust
kadeapsl ot «16» wuroHs 2023 1. B nporpamMmy BHECEHBI JOTOTHEHUS U(WIIN) U3MEHEHHUS.

N3meHeHnii 1 DOMTOTHEHUN HET

/
Bapenyroumit kapeapon Z/ 7) — Loniggen ;sf $“<-
/ Noanmucs / ©Wo

(Vrazvieaemcs 6 kakou pazoen npocpammul 6HeCeHbl USMEHEHUsl, OCHOBAHUS USMEHEHUN, a MaKice
HO8asl (hOPMYIUPOBKa)




4.1
4.2
4.3

5.1
5.2
53
5.4

COJIEP)KAHUE

HanmenoBanue

LEJIb 1 3BAJTAYM OCBOEHUA JUCHUITJIMHBI ....... ..o
MECTO JUCHUITIJIMHBI B CTPYKTYPE OIIOII BO 3++ ...
TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIUINUHEBI ..............
COHEPXAHUE JUCHHUITIIMHDBI ...
TeMaTHUECKUN TUIAH JTUCIIUTIIIFHDL - ... evnn et e et e e e e e e e e e e et eaeas
YueOHo-MeToinyeckoe U HHHOPMALIMOHHOE 00ecreYeHne AUCIUILTUHEI .. ........
@DopMbI U coaepKaHUE TEKYIIeH U MPOMEXYTOUHOM aTTeCcTaluy 10 AUCHUTUINHE .
YCJIOBUA OCBOEHUA U PEAJIM3ALINN JACHUATTJIAHEBL ....................
MeTtoaudeckue peKoMeHAalnu 00yJarouMCs IO U3YYSHHUIO TUCUUTUINHSI . .......
Opranuzanus caMmocTosTeNnbHOI padoTel ctynenTa (CPC) no qucuumiuse .........
Oco0eHHOCTH MPETIOAABAHMS TUCIIUTIIHHBL .....eueiuneetteneenteaneaneaateaneaneeannnns
MatepuaabHO-TEXHUUYECKOE 00ECTICYCHUE TUCITUTUIAHBL ....vonueneeneeneenanenannss

[Mpunoxenune. AHHOTALMA JUCHUITJIMHBI ...,

13
14
16
16
17
18
18
20



1 HEJIb 1 3AJAYN OCBOEHUSA JUCIIAITJIMHBI

Llenpto OcCBOEHUS IUCHMIUIMHBI MaTeMaTHKa SBIsSETCS pacIlUpeHHe U yriiyOJeHue
MaTeMaTHYECKUX 3HAHWHA CTYJIEHTOB Ha OCHOBE H3Y4YCHHs OCHOB anreOpbl, aHAaJUTUYECKOH U
muddepeHIMaTbHON TeOMETPUN, MaTEMaTUYECKOTO aHaIKu3a, TEOPUH BEPOSTHOCTEH, MaTeMaTHUECKON
CTaTUCTUKH M UX NPUMEHEHUE NP MATEMaTUYECKOM MOJEIMPOBAHUU TEXHOJIOTMYECKUX ITPOLIECCOB
pa3paboTKu, MPOU3BOACTBA U JUATHOCTUKHU TEXHUYECKOTO COCTOSIHUS CTPOUTEIBHBIX OOBEKTOB.

3anayn TUCHUIUIUHBL: (OPMHUPOBAHUE Y CTYACHTOB TEOPETUYECKUX 3HAHUM, MOBBIIICHHE OOIIEro
ypoBHSL (yHIaMEHTAJIbHONW M MPUKIAJHON MaTeMaTH4YeCKOW MOJITOTOBKU, Pa3BUTHE JIOTHUYECKOIO U
QITOPUTMUYECKOTO MBIIIICHHUS, BbIPAOOTKAa HABBIKOB CaMOCTOSITEIBHOIO IOCTPOCHHUS aJCKBaTHBIX
MaTEMaTUYECKUX MOJIENIEN U X KOPPEKTHOT'O PELICHHUS.

2 MECTO JUCHUILJIMHBI B CTPYKTYPE OION HATIPABJIEHUS
(CTIEOUAJBLHOCTH)

Juctummaa MatemaTuka otHocutes K biioky 1 «luctumummael (Moaynn)y», o0s3aTenbHBIC
JUCIHUIIUHBI.
Heo6xoauMbIMu yCITOBUSMH 1711 OCBOCHHS TUCIIUTUIMHBI SIBIISIOTCS:

3HaHHWE: OCHOB aireOphl, MAaTeMaTUYeCKOro aHaliu3a, TICOMETPHH, OCHOBHBIX IPaBHUII
T GepeHIIMPOBAHUS K HHTETPUPOBAHUSI.

YMeHusi: HUCHOJb30BaTh METOAbI M AITOPUTMBI Hayalla MaTeMaTUYeCKOro aHajin3a, OCHOB
aIreOpbl U TEOMETPHH.

BraneHue: 0CHOBHBIMH alITOPUTMAMHU aJIreOpbl, FEOMETPUHN, MATEMATHYECKOTO aHAJIH3A.
B Tabmuiie 1 mpuBeneHBI MPEIIISCTBYIONIME W IOCICAYIOIINE JUCHUILUIMHBI, HAIMpaBJICHHBIC Ha
dbopMHUpOBaHHE KOMIIETEHITUH.

Ta6auma 1
HaumenoBanue Hocaenyromue
Kox u HauMeHOBaHUe IpenmecTByonHE
KaTeropuu (rpymnmbi) JUCIHHUTITAHBI
. KOMIIeTeHI[HH AUCHHUTLTHHDI
KOMIETeHIH i
YHuBepcajbHble KOMIETEHIINH

VK-1. Cnocoben MareMaTHuecKue METOIbI,
OCYIIECTBIISITH MOUCK, [TporpaMMHbIE KOMILIEKCHI
KPUTHUYECKHI aHAITU3 U JUTSl TIPOEKTUPOBAHUS
CHHTE3 HH(pOpMAIINH, TOPOJICKHX 3JIaHUH U
MPUMEHSTH CUCTEMHBII COOPYKEHHI,
MOJXOJ JJIsl PEIICHUS ABTOMaTU3UPOBAHHOE
[IOCTABJIEHHBIX 3a1a4 MPOEKTUPOBAHKE

HEeT, TaK KaK JUCIUIUIMHA | OOBEKTOB FOPOJCKOTO
HaunHaeT GOPMHUPOBAHUE | CTPOUTEIHCTBA,
KOMITETCHIINU IIpenauruiomuas
npakTuka, [Togroroska
claye M crava
roCyJapCTBEHHOTO
9K3aMeHa, Beinonxnenue u
3aIUTa BBITYCKHOMN
KBaN(UKAIMOHHOH
paboTsl

CucteMHOE U KPUTH-
YeCKOEe MBIIIUICHHE

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA TUCIHUITINHBI

Tpe6OBaHI/I$I K pe3yjibTaTaM OCBOCHUA NUCHUIJIMHBI ITPEACTABJICHLI B Ta6J'II/II_IC 2.



Tabnuua 2

Komnerennuu u HHINKATOPLI UX JOCTHKCHUSA

Karero- B pesynbrare nuzydenus
Koa n Kon u HaumeHnoBanue pesy Y4
pusd JAUCHUITIIMHBI
HaMMCHOBaHUEC HHAWKATOPA DOCTUIKCHHA
KOMIICTCH 06y‘IaIOH_II/IeCH JOJDKHBI:
o KOMIICTCHIINHU KOMIICTCHIIU
805051
yHHBepcaHLHLIe KOMIICTCHIIMH
3HaTh: mpuHUMOBL cOopa, orOopa H
0000mIeHNsT  HHDOPMAIIHH, METOIUKH
CHUCTEMHOI'O  IIOAXOJAa  JUIi  peIIeHHs
YK-1.1. E€MOHCTpUpYET
sHaHMe I HHEHHOB TIZ;GI:)ya npodeccronanpHbIX 33124 —3. YK-1.1
o16oDna pH 0606111eHF1)/15; VYMeTh: 0TOMpaTh H 00001aTe
- Q)(f)pMaHI/II/I METOHKI nHopManMioo €  TOMOIIBIO  METOJOB
CHCTEMHOrO ’ HOIXONA g | CHCTEMHOTO  TOJXOZA  JUIS  PeIUCHHs
SN q)ef:[CI/I(I)[HaJ'IBI-?LIX npodeccrnoHanbHbIX 3a1a4-Y. YK-1.1
Eaz[ar{ P Bnamers: wmeromamm cOopa, otbOopa
00001EeHns nHpOpMAIHH, METOINKHA
CHCTEMHOTO  IIOAXOJa  JUIi  peIICHHSA
npodeccrnonanpHbIX 3aga4-H. YK-1.1
3HaTh: TIPUHIIMIIBI aHaIM3a n
CHCTEMaTH3alul  Pa3HOPOIHBIX JIAHHBIX,
OlLleHKH (P (PEKTUBHOCTH MPOLEAYp aHaIu3a
npobiieM W TPUHATHA  PEUICHHH B
YK-1. Crocoben o
OCYIICCTBITh npodecCUOHANbHON  AesTenbHOCTH-3.YK-
1.2
IIOMCK, YK-1.2. AHanusupyer H
. YMeTh: aHaNM3WpOBaTh M CHCTEMAaTH3H-
KPUTHYECKHN CHCTEMATH3HPYET PA3HOPONHBIE | || o\ bl TAHHBIE, OLEHHMBATS
CucrteMHOE | aHaNM3 M CHUHTE3 | JaHHBIEC, olenusaer | P p ’
3 PEKTHBHOCTD TpoIIeIyp aHanmm3a
U KpUTH- | HHQOpMAIHH, 3¢ PEKTHBHOCTD mpouexyp .
npobysieM W TOPUHATHA  pElIeHHH B
YEeCKOe MPUMEHSTH aHanu3a MpoOJeM W TPHHATHA .
o N ., | mpodeccnonanpHOi nesirensHOCTH-Y. YK-
MBIIIJICHHE | CHCTEMHBIN pemieHuit B npodeccrnoHaIbHOMN 12
TIOZIXO, 7 | JeATeNbHOCTH .
eieﬂiﬂ A A Buagets: METOJlaMU aHanusa u
EOCTaBHeHHLIX CHCTEMaTH3allul  Pa3HOPOJHBIX JIAHHBIX,
sanas oreHKH 3P PEKTUBHOCTH TPOIEAYP aHAIN3a

mpobjieM M NOPUHATHS  pelIeHHH B
npodeccuonansHoit AesitensHocTu-H. YK-
1.2

VK-1.3 IlpumeHsieT HaBBIKH
Hay4HOTO TIONCKa n
MIPaKTHYECKOH paboTsI c
UH(OPMALMOHHBIMHU
UCTOYHUKAMU;

NIPUHATHUS PELIEHUN

METOJaMH

3HaTh: TNPHUHLUIBI HAYYHOIO TIOMCKAa U
MPaKTHYECKOH paboTsl c
nH(pOPMAMOHHBIMHA HCTOYHHKAMH; METO/IBI
npuHsTHs pemenui-3. YK-1.3

YMeTh: BBINOJMHATH HAYYHBI TOUCK H
MPAKTHYECKYTO paboty c
HHGOPMALMOHHBIMU MCTOYHHUKAMU;

IPUMEHSTh METOJbl IPUHATUS PELICHUN-Y.
VK-1.3

Brnaners: HaBBIKAMH HAaydyHOTO IOMCKAa U
MIPaKTUIECKO paboTsl c
MHPOPMALMOHHBIMA HCTOYHUKAMU;
MeTogamu npunstus pemenuii-H. YK-1.3

4 COAEP KAHUE JUCHUITJINHBI

4.1 TemaTnyeCcKU# IJIAH JUCIHUNINHBI

O01mmas TpyI0eMKOCTh UCITUTUTMHBI COCTABIISET 3 3a4eTHBIX equHMIIb, 108 Jacos.
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Paznensl qucnuinabl «MaTeMaTHKa» U BUBI yAeOHOW HArpy3KH IO 3TUM pa3jieiaM MPUBEICHBI
B TaOnuIe 3.

(01010
— Bunbl yueOHOI HArpy3KH H MX
2 TPYA0eMKOCTh, 4achl
2 z
< HaumenoBanue Mmoay.s (pasjaena, TeMbl) g > o
5 JUCIHHUIINHBI = g : 2
= o = 9 & 2 3 =
) = = L = S & @) =)
< ) = ] [~ =9
=¥ o Z = =R &S A =
o1 ==} ) ; g =T ®] =
- = |28 | = S
=7 =
= =
I Paznen I. MaTpuuHas aaredpa u aHaJuTHYeCKasi reOMeTPHUst
L. Tema 1. Matpunel. Onepaniuu Hag MaTpULIAMU 3 2 - - 1
2. Tema 2. Onpenenurenn. OOpaTHas MaTpHLa 3 - 2 - 1
3. |Tema 3. Cucremsr mumeiinbix areOpandecKux ypaBHEHHUH 5 2 2 - 1
4. Tema 4. Bextopsl. Onepanuy Hax BEKTOpaMu 3 - 2 - 1
3 |Tema 5. IIpsimast ¥ TIIOCKOCTH 5 2 2 - 1
6. |Tema 6. Cucrems! koopauHat. AddurHBIE 1 TOMEOMOpP(HEIE 3 3 ) 3 1
O0TOOpaKCHUS
7 |Tema 7. KpuBsle BTOporo nmopsiaka 1 Ux 3aaHue 5 2 2 - 1
8. Tema 8. YpaBHeHUsI KPUBBIX U TOBEPXHOCTEH 3 - 2 - 1
11 Paspeu II. OcHOBBI MaTEMaTHYECKOI'0 AHAJIM3A
9 |Tema 9. OnemenTtapublie GpyHKkunu. Kommosunms ¢pyHkuni 3 - 2 - 1
10. |Tema 10. IIpenen pyukumu. beckoneyno OoblINe U 5 ) ) 3 1
OECKOHEYHO Mallbie (DYHKITUH
11. Tema 11. PackpbITHe peaenbHbIX HEOMpeaeIeHHOCTe 2 - 2 - -
12. Tema 12. HUucnoBsle NOCIEN0BATEILHOCTH 3 - 2 - 1
13 1 Tema 13. [MpousBoanas u quddepeHnnan GyHKIUN 5 2 2 - 1
14. |Tema 14. CocTaBieHue ypaBHEHUI KacaTelIbHBIX U 3 ) 3 1
HOopMautel. I'pammeHT pyHKITNN
15. |Tema 15. MccienoBaHue xapaKTEpPHbBIX CBOMCTB rpaduka 3 ) 1
(GYHKIIMM METOJaMU MaTEMAaTHYECKOTO aHaIn3a
16. |Tema 16. IlepooOpazHas. HeonpenenenHsiii MHTETpai, ero 5 ) ) 3 1
cBoiicTBa. MeTo 1l HHTEIPUPOBAHUS
17. |Tema 17. HeonpeeneHHbII HHTETPAN OT alreOpandecKoi 3 ) 1
JIpobu
18. Tema 18. OnpenencHHbIN HHTErpa 5 2 2 - 1
19. 1 Tema 19. Hecobernenmbie WHTETPaJIb 3 - 2 - 1
20. Tema 20. IIpunoxeHns onpeneneHHbIX HHTETPATIOB 3 - 2 - 1
JK3aMeH 36 36
Hroro: 108 | 18 36 - 18 36




4.1.1 JIeKnMOHHELIE 3AHATHS

HaumenoBanne
O0bem,
Ne MOy, ®opmupyembie| CChIJIKH Ha
4acoB Kpartkoe conep:xanue
n/n pasaeia 3YH JILTEPaTypy
AUCUHUILTHHBI
1 [Marpuunas Tema 1. [Torstue marpurtel. Kitaccndukars 3VK-1.1,1.2,1.3 1-10
anre6pa u BHMJIOB MaTpull. JINHEiHbIE onepanyy Hajl YVK-1.1,1.2, 1.3
aHaTUTHYecKas 2 Mmatpuuamu. [IponsBeneHue MaTpuil. BYK-1.1,1.2, 1.3
TEOMETPHS DIleMeHTapHbIe TPeoOpa3oBaHUs CTPOK MATPHII.
OKBHBaJICHTHbIC MaTpuIlbl. PaHT MaTpuLbl
Tema 3. Matpuunslie ypaBHeHus. OOl B 3VK-1.1,1.2, 1.3 1-10
CHCTEMBI aIrebpandecKuX JIMHEHHbIX ypapHenuid.| Y YK-1.1,1.2,1.3
CoBMeCTHBIE H HECOBMECTHBIE, onpenenennpie u | BYK-1.1,1.2,1.3
2 HeolpeeIeHHbIe, OAHOPOJHbIE U HEOIHOPOIHbIC
CUCTEMBI ypaBHEHUN. MaTpu4HbIil METOX
peLIeHHs ONPEeTICHHOW CUCTEMBI IMHEHHBIX
YpaBHEHUI.
Tema 5. O0mee, KaHOHUYECKOE, HOPMATBHOE, 3VK-1.1,1.2,1.3 1-10
NapaMeTPUYECKHE yPABHEHUs TIPSIMOiA Ha YYK-1.I,1.2,1.3
IJIOCKOCTH;, YPABHEHUE NPSIMOU, IPOXOAAIIECH BYK-1.1,1.2,1.3
yepe3 2 TOUKH, — IPSIMOM € YIII0BBIM
2 ko3 uLmeHTOM, — IPSMOH B OTpe3Kax, —
IIPSIMOM, TPOXOASIILEH Yepe3 TOUKY
NEPICHIUKYISIPHO JaHHOMY BEKTOpY. 3aJaHue
NPSMOM U TJIOCKOCTH B TPEXMEPHOM
NPOCTPAHCTBE. YpaBHEHUE OTPE3Ka MPSMOH.
Tema 7. Bunbl KpUBBIX 2-T0 MOPsIIKA, UX 3VK-1.1,1.2,1.3 1-10
obmee ypaBnenune. Kpusbie Broporo nopsaka | YYK-1.1,1.2,1.3
2 KaK T€OMETPUYECKOE MECTO TOYEK. BYK-1.1,1.2, 1.3
KanoHuveckue ypaBHEHHUs! KPUBBIX BTOPOTO
NOPsIIKA, OCHOBHBIE MAPAMETPHI 3TUX KPHBBIX
2 |OcHOBBI Tema 10. Onpenenenue npenena GyHKIUH. 3VK-1.1,1.2, 1.3 1-10
MaTeMaTHYECKOTO HenpepslBHOCTh (DYHKIUK B TOYKE U HA YYK-1.1,1.2,1.3
aHanm3a 2 uHTepBaine. Kiaccudukanuys Touek pa3pbia BYK-1.1,1.2,1.3
¢bynkuun. beckoHeuHO 1 OECKOHEYHO Malble
byHKIIUH.
Tema 13. [IpousBoaHas GyHKIMH. 3VK-1.1,1.2,1.3 1-10
[eOMETPUYECKHI U MEXAaHUYECKHH CMBICIT YYK-1.I,1.2,1.3
npousBogHoil. Heobxoaumoe u nocrarounoe BYK-1.1,1.2,1.3
2 YCIIOBUE CYIIECTBOBAHHS IPOU3BOAHON (DYHKIINN
B Touke. OCHOBHBIE CBOWCTBA MPOU3BO/IHBIX.
[IponsBoaHbIE CIOKHBIX QYHKITHH.
Juddepennman GyHKImm.
Tema 15. HaxoxaeHue UHTEpBaIOB 3VK-1.1,1.2,1.3 1-10
MOHOTOHHOCTH, TOY€EK JIOKAIbHBIX dKcTpeMymoB, | Y YK-1.1,1.2, 1.3
2 . BYK-1.1,1.2, 1.3
TOYeK neperuda KpuBoi. BeprukanbHele, 2less
HAKJIOHHBIE U TOPU30HTAIBHBIE ACHMITTOT KPHBOU
Tema 16. IlepBooOpasnas Qynkuus gt 3YK-1.1,1.2, 1.3 1-10
Gynkuuu  Ax). Onpenenenwe Haxoxaenue| Y YK-1.1,1.2,1.3
HEOMNpE/ENeHHOro MHTerpana kak omepamun,| BYK-1.1,1.2,1.3
2 oOpatHoli nuddepernmpoBanuio. aTErpamsHbIe
kpuBble. CBOWCTBA HEOTIPENIEIIEHHOTO HHTETpaa.
Tabnuunble HWHTETPaJIbI. Merton
HETOCPEICTBEHHOTO NHTETPUPOBAHUSI.
2 Tema 18. Wuterpansnas cymma. Omnpenenenne| 3YK-1.1,1.2,1.3 1-10
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ONPENEICHHOT0  HHTErpajga Kak  [Openena
WHTETpalbHON cyMMmbl. HeoOxommmoe yciaoBue
uHTerpupyemMoctd  ¢yakouu.  JlocratouHoe
yCIIOBUE UHTETPUPYEMOCTH (hyHKIIH.
T'eomerpuueckuit CMBICTT OIPEAEIEHHOr O
uHTerpana. CBOWCTBa ONPeIEIEHHOTO HHTErpaa.
®opmyna Heiotona JleiiOuumna. WuTerpan c
MIEPEMEHHBIM NPEAEIIOM UHTETPUPOBAHMUSL.

VVK-1.1,12,1.3
BVK-1.1,1.2, 1.3

Hroro: 18

4.1.2 IlpakTH4ecKue 3aHATUS

HaumenoBanmne
MOYJIsl,
pasaea

JUCIHIINHBI

Oobem,
JacoB Kpatkoe conep:kanue

dopmupye-
MbI€
3YH

CchLIKH
HA
JUTEpaTy

PY

Pazgen 1.

Tema 2.
Ornpeaenurenu.
OOpaTHas MaTpuIa

Onpepenurenn, HX CBOMCTBA, alrOpPUTMB]
BeIUMCIeHUsT omnpenenutenacid. CoOCTBEHHbIE]
uMclia  KBaJpaTHOM  Marpullbl. MMUHOpBI
MaTpuLbl, Oa3uCHBIE MUHODPBI, IJIABHBIC
MUHOpBI KBaJpaTHOM MaTpHIbl, MHHODBI
PJICMEHTOB KBaJpaTHOMN MAaTpHULIBL.
IAnrebpandeckue IONOJHEHHS 3JEMEHTOB
KBazpaTHOM Matpuipl. OOpaTHas MaTpula.
HeoOxomumoe ¥ JIOCTAaTOYHOE  YCIIOBHUE
CYLIECTBOBAaHUS o0OpaTHO# MaTpPHLEL.
MeToapl pacueTa OOpaTHOW MaTpHIBI U
[pOBEpKa MPaBUIHLHOCTH pe3ysibTaTa pacyera.
MeToa onpeaeseHus paHra MaTpHULIB

3VK-1.1,1.2,1.3
YVK-1.1,1.2,1.3
BVYK-1.1,1.2,1.3

1-13

Tema 3. Cucremsl
ITMHEHBIX
aIreOpanvecKux
ypaBHEHUI

PelieHne onpeneneHHon CUCTEMBl YpaBHEHUH]
mo ¢opmynam Kpamepa. Merox Iaycca)
[PELLICHUS] CUCTEMBl JIMHEMHBIX YpaBHEHUH.
Teopema Kponekepa-Kanemnu. basuchHoe
peieHne B cirydae peleHus
HEeoIpe1eJIeHHON CHUCTEMBI JIMHENHBIX
anreOpanvyecKkux ypaBHEHUH

3VK-1.1,1.2,1.3
YVK-1.1,1.2,1.3
BVYK-1.1,1.2,1.3

Tema 4. BekTopsl.
Onepannn Ha[|
BEKTOpaMHU

3agaHue KOOPAUHAT TOUKU B MPSIMOYTOJILHOM
InekapToBOit cUCTEME KOOPJIMHAT.
Koopaunaater paanyca-BeKTopa,
[POBEJICHHOTO B TOYKy M(x; y; z), U ero|
[pa3IOKEHHE 10 OpTaM AEKapTOBOW CHCTEME
KoopauHat. Hampapisromue KOCHHYCBI Kak
[IPOCKLMU E€IMHUYHOTO PAJNyCca-BEKTOpa HA
KOOPIWHATHBIE OCU JIEKapTOBOM CHCTEMBI
KoopauHaT. CBOOOJHBIE BEKTOPHI. Y CIIOBHS]
paBeHCTBa BekTOopoB. KomnuHeapHble U
KOMILUTaHAapHbIE  BekTOopbl. KoopaunatHOE
[IPEACTABICHUE BEKTOpPOB. J[ImMHA BEKTOpA.
HyneBoii BexkTtop. EIMHWYHBIA ~ BEKTOD.
HopMmupoBaHHbIT BEKTOP. JIuHeHbIe]
ormepanuu  Hajx  BekTopamH.  CkanspHoe,
BEKTOPHOE M CMEIIAHHOE IPOU3BEIICHUE

BEKTOPOB. CaoiicTBa IIPOU3BEACHU
BekTOpoB. HeoOxoaumoe u  I0CTaTOYHOE
lycIioBHe OpPTOTOHAJILHOCTH BEKTOPOB.
IAnrebpandeckast u reoMeTpuyecKasy

[TPOEKLIMU BEKTOpa HA APYTOM BEKTOP.

3VK-1.1,12,1.3
VYK-1.1,1.2, 1.3
BYK-1.1,12, 1.3




4 [Tema 5. Ilpsmas u Pemenne reOMETPUYECKHUX 3amayl 3VYK-1.1,1.2,1.3 1-13
[JIOCKOCTh [IaHUMETPUU M cTepeomeTpur Meromamy| Y YK-1.1,1.2, 1.3
AHATUTHYECKOI T€OMETPHH. BYK-1.1,1.2,1.3
5 [Tema 6. Cucremsl Dopmynsl  TpeoOpa3oBaHUS — JAEKApTOBBIX| 1-13
KOOpIMHAT. KOOpIMHAT  (UKCUPOBAHHOM  TOYKH  HA
A duHHBIE u [UIOCKOCTH TIPM TOBOPOTE KOOPAWHATHBIX|
roMeoMOpQHbIE oceil HMCXOJHOM CHCTEMBI Ha Yroil ¢ ¢
0TOOpaXKeHus COXpaHEHHEM Hadaja KOOpAMHAT. 3alaHue]
KOOpDIMHAT TOYKM B IOJSIPHOW CHCTEME]
KOOpJMHAT Ha TIOCKOCTH, B
[UTMHIPHYECKON U CepUuuecKoi cucremax| 3VK-11.12. 13
KOOpZIHAT. CucTeMbl TMHEHHO 3aBHCHMBIX H YVK-I.I’,I.Z,’ 13
JIMHEHHO HE3aBHCHMBIX BEKTOPOB. IlpmsHak pyy 1112 13
IMTMHEHOW HE3aBUCHUMOCTH BEKTOPOB. bazuc u
[pa3sMEpHOCTh BEKTOPHOI'O IPOCTPAHCTBA.
IPasiiosxenne BexTopa mo 6asucy. AddunHas
KOCOYToJIbHas cucTema KOOp/AMHAT,
KOOpJMHATHI TOYKM B O3TOM KOOPJAWHATHOU
crcreMe. Addunnrie  mpeoOpazoBaHwS]
[UIOCKOCTH W HMX CBoWcTBa. ['omeomopdHBIE
TOTIOJIOTMUECKHE npeoOpa3oBaHus
reoMeTprUYEeCcKUX GUryp U Tel
6 [Tema 7. Kpussle IAnipoOarst anropuTMa npuBeneHus kpusblx| 3VK-1.1,1.2,1.3 1-13
BTOPOI'0 IOpsiAKa U BTOpOr0 TOpsAKa K TJaBHBIM ocsiMm mnpy| YVYK-1.1,1.2,1.3
WX 3a/[aH1E 3aJAHHOM OOLIEM YPaBHEHHH KPUBOM. BYK-1.1,1.2, 1.3
7 [(Tema 8. YpaBHeHUS| [lapameTprueckue ypaBHEHUS U YPABHEHHUS B 1-13
KPUBBIX u MOJSIPHBIX ~ KOOPIWHATAX  KPUBBIX  HA
MOBEPXHOCTEH [UIOCKOCTH U TOCTPOEHHE TI'padUKOB ITHX| 3}312'11' 11’ %; ;;’
KpuBblX. IloBepXxHOCTM 2-rO MOpsIKa, HX BYK-1:1’1.2’ 1'3
KaHOHMYECKUE ypaBHEHUs. L{mimHapudeckue T
1 KOHH4YecKHe MoBepxHOoCcTH. [loBepxHOCTH]
BpalIeHus
Pasnes I1. OcHOBBI MATEMATHYECKOI0 AHAJIM3A
8 |Tema 9. Knaccudukanus sneMeHTapHBIX QYHKIHHA. AYKLL 12, 13 1-13
OnemMeHTapHbIE I'paduky mpocTeHImX aMeMEHTapHBIX VVK-1.112. 13
byHKIMN. ¢bynkmit. CnoxHast QYHKIHS KaK BYK—1.1:1:2: 13
Komnozunus KOMIIO3U LM DJIEMEHTAPHBIX (DYHKIIMH.
GyHKIHIA
9 [Tema 10. IIpenen MeToibl BEIYUCIICHHS TIPEAETOB (QYHKIUH, 1-13
(hyHKIHH. MEPBbII 3aMeYaTeNbHBIN IPeei, BTOPOU
Bbeckoneuno 3aMeuaTenbHbIN peaen. OnpeaeneHue yucia 3}3;1;11 11’ }; ’ };
OonpIve 1 Pa3pbIBOB aHAJTMTUYECKH 3aJIaHHOM QyHKIIMN BYK—1:1’1.2’ 1'3
OECKOHEUHO MaJble U ompeJielicHne ux poaa. beckoHeyHo T
byHKIIH 0oJbIMe ¥ OECKOHEYHO Mautble (PYHKITNHU, UX
CBOMCTBA
10 [Tema 11. PackpsiTue [puemsl packpeitus HeonpenenenHocteii 0/0,( 3VK-1.1,1.2, 1.3 1-13
TpeenbHbIX 0/00, 00 — o0, 0-00, 1%, 0°, o0° YYK-1.1,1.2,1.3
HEOMpeAETIECHHOCTEN BYK-1.1,1.2,1.3
11 [Tema 12. Yucnossle OnpeneneHne YuciIoBbIX VK11 1.2. 1.3 1-13
NOCIEeA0BAaTEIbHOCT nociaenoBaTeabHocTel. CXoaammecs U VYK-I..I,,I 2: 1:3
u pacxXoAsiIuecs MocieA0BaTEIbHOCTH. BYK-1.112,13
[Ipeness! 9nCIOBBIX IOCTIEIOBATENFHOCTEHN 1
HX CBOMCTBA
12 [Tema 13. [IponsBoansle BrIicHIero nopsaka. [lpasuno 3VK-1.1,1.2, 1.3 1-13
[pousBoaHas 1 Jlonmrans. Yactasle nponsBoanbie Gpyukuuu | YYK-1.1,1.2, 1.3
muddepeHunan IByX nepemeHHbIX. [IponsBognas GpyHKunu BYK-1.1,1.2,1.3
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dhysKIIH OJHOU MepeMeHHOH, 3aJTaHHOM B
apaMeTPUUECKOI 1 HesIBHOM (hopMme.

13 [Tema 14. VYpaBHeHHE KacaTelnbHOM MW HOpMaId K 1-13
CocraBnenue KpuBOH B TOouke M(xo; o), 3amaHHOMN
ypaBHEHUI ypaBHenueM y = y(x) m F(x, y) = 0. 3VK-1.1,1.2,1.3
KacaTeJIbHbIX U 2 Hopmanbsblii  BekTOp K HOBepXHOCTH.| VVK-1.1,1.2,1.3
HopMmallel. ['pagueHT VYpaBHeHue KacatenbHOW TIockoct M| BVYK-1.1,1.2,1.3
GbyHKIIIH HOpMaim B Touke P(xo, Yo, zo). ['pamumeHt

byakmun z = z(x, y). HaATepmperarus
HaNpaBJICHUs IPaJNeHTa U aHTUIPAJAUEHTA.

14 [Tema 16. MeTton npeoOpa3oBaHus IepEeMEHHON 1-13
[TepBooOpaznas. UHTETPUPOBAHUSA, METOJI UHTETPUPOBAHUSA 3VK-1.1,1.2,1.3
Heonpenenennslii 2  |MOACTaHOBKOW, METOJ MHTETPUPOBAHMUS 110 VVK-1.1,1.2, 1.3
UHTErPa, ero YaCTSIM. BYK-1.1,1.2, 1.3
cBONCTBA. MeTobl
WHTETPUPOBAHHS

15 [Tema 17. Merton HEOTIpeieIeHHBIX KOA(h (DUIIMEHTOB 1-13
Heonpenenennsiit JUISL TOKIECTBEHHBIX MHOTOWICHOB.

HUHTETpaj OT IIpencraBnenue HeMpaBUIbHON
anredpandeckoit 5 anredpandeckoil TpoOH B BUE CYMMBI €€ 2};}; 11' 11’ }5’ ig
Ipobu LIEJIOM YaCTH M MPAaBHILHOW ApOOH. BYK-1 '1’1 '2’ 1'3
PaznoxeHune MpaBUIBHOMN anredpandyeckoit e
Ipobu Ha mpocrenmme. HaxoxaeHne
HEeOIpeeICHHOr0 HHTerpaita oT
aIreOpanvecKon ApooH.

16 [Tema 18. [IpakTuueckne METOABI HAXOXKACHUS 1-13
OrnpeneneHHbIil onpenenaeHHoro uurerpaina. opmyisl 3VK-1.1,1.2,1.3
HHTETpan 2 pacueTa OnpeacICHHBIX HHTETPaJIOB OT VVK-1.1,1.2,1.3

HATypaJIbHBIX CTETICHEH Sin X U COS X B BYK-1.1,1.2,1.3
npenenax ot 0 g0 /2. Haxoxnenue
IJIOIIAICH KPUBOJIMHEWHBIX Tpanenuil.

17 [Tema 19. Omnpenenenue HeCOOCTBEHHBIX HHTETPAJIOB - 1-13
HecoOcTBenusle ro u 2-ro pona. AGCOMOTHAS CXOIUMOCTh 3YK-1.1,1.2,1.3
WHTETPAIbI 2 HecoOCTBeHHOrO UHTerpaia. KocreHHbie YVK-1.1,1.2,1.3

MIPU3HAKU CXOJIUMOCTH HECOOCTBEHHBIX BVYK-1.1,1.2,1.3
WHTETpaNIoB. MccienoBanre CXOAMMOCTH U
HaXO0XICHUEC HECOOCTBEHHBIX HWHTCTPaJioB

18 |Tema 20. Haxoxaenue miomaau Gurypsl Ha 1-13
[Ipunoxxenus KOOPJMHATHOM IJIOCKOCTH, OTPaHUICHHOMN
OTIpeIeTICHHBIX ) 3aJIaHHBIMHU TIPSIMBIMY U KPHUBBIMU JIMHUSIMU; 3’33,/1?(11 11’ 115 ;;’
HMHTETPaJIOB oObema Tena, 00pa30BaHHOTO B Pe3yJIbTaTe BVK-IZI’I'Z’ 1'3

BpAIIEHHsI BOKPYT OCH X HJIH OCH Y (pUTypHI, T
OTpaHWYEHHOH 33/IaHHBIMH JIMHUASMU;
KOOpJMHAT I[EHTpa Macc Tena.
HToro: 36
4.1.3 JlaGopaTopHbIe 3aHATHS- HET
4.1.4 CamocrositeJibHas padoTa CTy/leHTa
HaumenoBanmne | O0neMm,

Ne ®opmupyemblie | CCHLIKH Ha
MOAYJIsl, pa3jeja| 4acoB Bug CPC

n/n 3YH JIHTEpPaTypy

JUCIUTIIMHBI
Pasznen I. MaTpuyHas ajareépa u aHaJuTHYecKasi TeOMeTPHUsi

Tema 1. MaTpunsl.
Onepanuu Haj
MaTpULIAMHU

0,5

[IpopaboTka 1 n3ydeHnue y4eOHOTo
MaTepHaja JEKIHOHHOTO 3aHATHS

3VK-1.1,1.2,1.3
YVK-1.1,1.2,1.3
BVYK-1.1,1.2, 1.3

1-13
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2 |Tema 2. IIpopaboTka 1 u3ydeHrne yaeOHOTO 3YK-1.1,1.2,1.3 1-13
Onpeaenureny. MaTrepualia JEKIHOHHBIX U IIPaKTUIECKUX YVK-1.1,1.2,1.3
0,5 o
OO0paTHas MaTpuIia 3aHgTUil. BEIOIHEHNE TOMAIITHETO 3aJaHusS BVK-1.1,1.2, 1.3
Ne 1

3 |Tema 3. Cucremsbl [IpopaboTka u n3ydeHne yuaeOHOTO 3VK-1.1,1.2,1.3 1-13
JIMHEUHBIX 1 MaTepHala JIEKIIUOHHBIX U IIPAKTHYESCKUX VVK-1.1,1.2,1.3
anredpanveckux 3aHsaTU. BrinosHeHnue qoManiHero 3agaHus BVK-1.1,1.2, 1.3
ypaBHEHUI Ne 2

4 Tema 4. Bektopb. [IpopaboTka u n3ydenue yqeOHOTO 3VK-1.1,1.2,1.3 1-13

MaTepHala JIEKIIUOHHBIX U IIPAKTHIESCKUX VVK-1.1,1.2,1.3
Ormeparuu Hax 1 N

3aHITUi. BeINOJIHEHNWE JOMAITHETO 3aJaHus BVYK-1.1,1.2,1.3
BEKTOpaMH

Ne 3

5 |Tema 5. Ilpsmas u [IpopaboTka u nzydeHue yaeOHOTo 3VK-1.1,1.2,1.3 1-13
IIOCKOCTh 1 MaTepHalia JEKIIUOHHBIX U IPaKTUYECKUX YVK-1.1,1.2,1.3

3aHATUM. BeInojIHeHHE JOMAaIIHETO BVYK-1.1,1.2,1.3
3aganus Ne 4.

6 [Tema 6. Cucremsnl VKL 12 13 1-13
KOOPJHHAT. [IpopaboTka u nzydeHue yaeOHOTO VVK-1.1,1.2, 1.3
Addunnble 1 1

MaTepralia IPaKTUYECKOT O 3aHATUSA BVK-1.1,1.2,1.3
romMeoMop¢HBIS
0TOOpaKCHUS

7 |Tema 7. Kpusnie [IpopaboTka u u3ydeHue yueOHOro 1-13
BTOPOI'O MOPSAKA U MaTrepHuaia JEKIUOHHBIX U MPAKTHIECKUX 3’55771; 11' 11’ 11§ ’ i;’

X 3aJaHNC 1 3aHATHH. BEIMoIHEeHNEe JOMANIHEro BYK:I.I’I. 2’ 1'3
3aganus Ne 5. [TpoxokIeHUE TEeCTHPOBAHUS e
10 BompocaM pyOeskHoro Tecra Ne 1

8 [Tema 8. 3VK-1.1,1.2,1.3 1-13
VpaBHEHHUS KPHBBIX 1 [IpopaboTka 1 u3ydeHue yueOHOro VVK-1.1,1.2,1.3
¥ TIOBEPXHOCTE Marepuaia NpaKTHYECKOrO 3aHsTHs BVK-1.1,1.2, 1.3

Pazgen II. OcHOBBI MaTEMAaTHYECKOI0 aHAJIM3A

9 |Tema 9. [IpopaboTKa 1 U3y4eHHE YIeOHOTOo K-1.1.12.1 1-13
DneMeHTapHbIe Pop M y 3YK-11,1.2, 1.3
e ——— 05 Marepualia JIEKIIMOHHBIX U IIPAKTUYECKUX VVK-1.1,1.2,1.3

Y ) ’ 3aHATHH. BeInoHEHNE JOMAITHETO BVK-1.1,1.2,1.3
Kommo3umus
N 3amaHus Ne 6.
byHKImA
10 |Tema 10. [Ipenen 1-13
GynkumH. 3YK-1.1,1.2,1.3
boowwo || Dmtonanmene netore | i1
OOJIBIIINE U P N 1 p BVYK-1.1,1.2, 1.3
3aHITUH.

0OECKOHEYHO MaJible

GyHKIMH

11 [Tema 11. 1-13

[IpopaboTka u u3yueHue y4eOHOro 3VK-1.1,1.2, 1.3

PackpsiTue

HpeebHBIX | MaTrepualia JISKIIMOHHBIX U IPAKTUYECKUX VVK-1.1,1.2,1.3

P 3aHATHI. BRINOJIHEHHE TOMAIIITHETO BVYK-1.1,1.2, 1.3
HEOTpeIeTICHHOC-
N 3amanust Ne 7

Tel

12 [Tema 12. 3VK-1.1,1.2,1.3 1-13
UwucoBbie 1 [IpopaboTka n m3ydeHne yaeOHOTo VVK-1.1,1.2, 1.3
I10CJIEI0BATEIIb- MaTepuralia IpakKTHYECKOTO 3aHATHS BVK-1.1,1.2,1.3
HOCTH

13 [Tema 13. 3VK-1.1.1.2. 1.3 1-13

1—[ A, L4, 1.
Hpounssonmas u 1 M(EToep af;;; i;ﬁﬁiﬁf 3111166;(;;(:16%14)( YYK-1.11.2,1.3
mnddepenmman pHe H p BYK-1.1,1.2, 1.3
3aHITUH.
dyHKIIH

14 |Tema 14. [IpopaboTka 1 uzydeHue yueOHOTo 3VK-1.1,1.2, 1.3 1-13
CocraBnenne 1 MaTepHuaia JEKIIUOHHBIX U MPAKTHICCKUX VVK-1.1,1.2,1.3
ypaBHEHHI 3aHATHI. BBITIOIHEHHE TOMAIITHETO BVK-1.1,1.2, 1.3
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KacaTeJbHbIX U 3aganus Ne 8
HOpMaJeH.
I'paguent pyHkumum

15 (Tema 15. 1-13
HUccnenosanue
XapaKTePHBIX 3YK-1.1,12,1.3
CBOMCTB rpaduka 1 [IpopaboTka u uzydeHue yueOHOTo VVK-1.1,1.2,1.3
GbyHKIIIH MaTrepHuaia JEKIIHOHHOTO 3aHATHS BYK-1.1,1.2, 1.3
METOoAaMHU
MaTeMaTHYECKOTO
aHaJIn3a

16 (Tema 16. 1-13
IlepBoobOpasHast. 3VK-1.1,1.2,1.3
HHTErpa, ero N BVK-1.1,1.2,1.3

. 3aHATHUH.
cBolicTBa. MeTobl
WHTETPUPOBAHUS

17 |Tema 17. [IpopaboTka u uzydeHue yueOHOTo 1-13
Heomnpenenennsiii MaTepHaia JEKIUOHHBIX U MPaKTHYECKUX 3};}}{( 11' 11’ 115 };

UHTErpaji ot 1 3aHATUH. BeinoaHeHue foManiHero BYK-I'.I’I'z’ 1'3
anrebpandeckoi samanust Ne 9. TIpoxox/IeHHE TECTUPOBAHUSI T
Japobu 10 BOTIpocaM pyoexHoro tecta No 2

18 |Tema 18. IIpopaboTka u U3ydeHue yaeOHOro 3%7}]({11 11’ 115’ };’ 1-13
OnpeneneHHsblit 1 MaTeprma JIEKIIMOHHBIX U IIPAKTUYECKHUX BYK-l.l:l.zj 13
HHTCTpall 3aHATHH.

19 3VK-1.1,1.2, 1.3 1-13
Tewa 19. ITpopaboTka u U3y4YeHUe yIeOHOTO VVYK-1.1,1.2,1.3
HecobGcTBeHHbBIE 0,5

MaTepuralia IpakKTHYECKOTO 3aHATHSA BVK-1.1,1.2,1.3
MHTErPaJIbI

20 [Tema 20. 3VK-1.1,12,1.3 1-13
[Tpunoxenus 1 [IpopaboTka 1 u3ydeHue y4eOHOro YVYK-1.1,1.2, 1.3
ONpeNIETICHHBIX Marepuana NpakTUYECKOro 3aHATHS BYK-1.1,1.2, 1.3
MHTErPaJIoB

Hroro: 18

4.1.5 UnTepakTuBHbIe (POPMBbI 3aHATHI — He MPEAYCMOTPEHbI Y4eOHbIM INIAHOM
4.2 YueOHO-MeTOAUYecKOe U MH(GOPMAIIMOHHOE o0ecTiedeHHne TN CIUNITUHBI

4.2.1 Jlurepartypa

Martemaruka : yue6. nocodue / FO.M. Jlanunos, JLL.H. XKyp6enko, I'.A. Hukonora, H.B. Hukonogra, C.H.
Hypwuesa ; nog pex. JI.H. XKyp6enko, I'.A. Hukonosoii. — M. : UHOPA-M, 2019. — 496 c. — (Bsicmiee
oOpa3zoBanue: bakanaspuar). - Pexxum nocryna: http://znanium.com/catalog/product/989799

Martemaruka B mpuMepax U 3ajaa4ax : yue0. nocobue / O.M. [lerrsapesa, JI.H. XKypOenko, I'.A.
Hukonosa, H.B. HukonoBa, C.H. Hypuesa. — M. : UH®PA-M, 2019. — 372 ¢. — (Bricmiee
oOpa3zoBanue: bakanaspuar). - Pexxum gocryna: http://znanium.com/catalog/product/989802

64 nexunu o matemaruke. Kaura 1 (mexiuum 1-39) [Dnexrponnsiii pecype]/ B.I1. Baxnaes [u np.].—

OneKkTpoH. TekcToBble faHHble.— HikHnit Horopon: Hmkeropoackuii rocyaapcTBEHHbIN

apXUTEKTypHO-cTponuTenbHbIN yHUBepcuTeT, ObC ACB, 2012.— 284 c.— Pexwum gocryma:

http://www.iprbookshop.ru/15973.html.— OBC «IPRbooks»

64 nexuuu o matemaruke. Kuura 2 (iekiuu 40-64) [ Qnextponnsiii pecypc]/ B.I1. Baxknaes [u ap.].—

OneKkTpoH. TekcToBble faHHble.— HmkHuit Horopon: Hmxeropoackuit rocyaapcTBEeHHbIN

apXUTEKTYpHO-cTpouTenbHbIN yHUBepcuTeT, ObC ACB, 2012.— 199 c.— Pexum nocryna:

http://www.iprbookshop.ru/15974.html.— 5BC «IPRbooks»

BazoBrie paznensl MatemaTHky Uit OakanaBpoB B cpeae MATLAB: yue6Hoe nocobue / [11oxoTHHKOB
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http://znanium.com/catalog/product/989799
http://znanium.com/catalog/product/989802

K.D. - M.:HUL] UH®PA-M, 2018. - 571 c.: 60x90 1/16. - (Briciiee oOpasoanue) ISBN 978-5-16-
106604-1 (online) - Pexxum moctyna: http://znanium.com/catalog/product/966048
6. Aumnameesa E.A. Maremaruka. Yacts 1 [DnexkTponHsIi pecypc]: yaedHoe mocodue/ Anameea E.A.—

DeKTpoH. TeKCToBBIE JaHHbIe.— Camapa: [I0BOKCKHIA TOCYAapCTBECHHBIN YHHBEPCHUTET
TesleKoMMyHHKauui u nadopmaruku, 2016.— 196 c.— Pexum mocryma:
http://www.iprbookshop.ru/71851.html.— OBC «IPRbooks»

7. AnameeBa E.A. Maremaruka. Yacts 2 [DneKTpoHHBIH pecypc]: yueOHoe mocobme/ AnameeBa E.A.—
OnekTpoH. TekcToBble  AaHHble.—  Camapa: [loBOMKCKHMI  TOCYyJapCTBEHHBIH  YHHBEPCHUTET
TEJIEKOMMYHUKALUN u WHPOPMATHKH, 2017.— 166 c.— Pexum JOCTyIa:
http://www.iprbookshop.ru/75383.html.— DBC «IPRbooks»

8. COopHUK 33514 1 yIpaKHEHH 1o MateMaTuke. Yacts 1 [DnekTpoHHBIH pecype]: yaeOHoe mocooue s

By30B/ B.H. Heiimapk [u np.].— DnekTpoH. TekcToBble nanubie.— Himkuuit Hosroposa: Hmwkeropoackuii
TOCY/IapCTBEHHBII apXUTEKTYpPHO-CTpOUTENbHBIN yHUBEpcuTeT, DbC ACB, 2016.— 105 c.— Pexum
nmocrtymna: http://www.iprbookshop.ru/80835.html.— 9BC «IPRbooks»

9. COopHHK 337249 U YIpaKHEHHH IO MaTeMaTrke. YacTh 2 [DneKTpoHHBIN pecypc]: yaeOHoe mocobue mis
By3oB/ C.II. TopbukoB [u ap.]— OnekTpoH. TeKkcTOBble mHaHHble.— Hmkauit Hosropon:
Hwmxeropoackuii rocyaapcTBEHHBIN apXUTEKTYpHO-CTpOUTENbHBIN yHUBepcuTeT, ObC ACB, 2017.— 71
c¢.— Pexum noctyna: http://www.iprbookshop.ru/80836.html.— DBC «IPRbooks»

10. KouetkoBa U.A. Matemaruka. [Ipaktukym [ DnexTpoHHEI pecypc]: yueOHOe mocodue/ KouerkoBa M. A.,
Tumomko JK.M., Cenesenp C.J.— DNeKTpOH. TEKCTOBBIE JaHHbIe.— MuHck: PecnyOnukaHckuii
UHCTUTYT TpodeccuonansHoro obpazoBanus (PUIIO), 2018.— 505 c.— Pexum pocryma:
http://www.iprbookshop.ru/84874.html.— DBC «IPRbooks»

4.2.2 Y4eOHO-MeTOAMYeCKHE MATEPHAJIBI U OCO0NS, HOPMATHBHBIE TOKYMEHTBI

11. YuebHo-meToanyeckoe nocodue no aucuuiuinie Maremaruka. Matematnueckuii anaiaus. Yacts |
[DnexTponHbIl pecypc]/ — DIIEKTPOH. TEKCTOBBIC AaHHbIe.— M.: MOCKOBCKUH TEXHHUUYECKUH
YHHUBEPCUTET CBA3U U HHPopMmaTuku, 2016.— 26 c.— Pexum mocryma:
http://www.iprbookshop.ru/61491.html.— DBC «IPRbooks»

12. YuebHO-MeToIM4ecKoe ocoOue no auciuiuimie MaremaTrka. Yacts 2 [DneKTpoHHBIH pecype]/ —
DNEKTPOH. TEKCTOBBIE TaHHBIe.— M.: MOCKOBCKUI TEXHUYECKII YHHBEPCUTET CBS3H U MHPOPMATHKH,
2016.— 28 ¢.— Pexxum poctyna: http://www.iprbookshop.ru/61492 . html.— D5bC «IPRbooks»

13. MaremaTuka B npuMepax 1 3agadax: YuyeOHoe nocooue/XKypoenxko JI. H., Hukonosa I'. A., Hukonosa H.
B., Hertsapesa O. M. - M.: HUIl UH®PA-M, 2016. - 372 c.: 60x90 1/16. - (Briciiee oOpa3zoBanue:
baxanaspuar) (Ilepermnér) ISBN 978-5-16-011256-5 - Pexxum noctymna:
http://znanium.com/catalog/product/484735

4.2.3 CoBpemeHHble HpodeccroHallbHble 0a3bl JaHHBIX W UH(GOPMAIMOHHBIE CIIPABOYHBIE
CHUCTEMBI - DJ1eKTpoHHO-OMbmmoTeuHas cucrema «IPRbooksy.

Y4eOHo-MeToanueckoe U nHpopManoHHOe obecredeHne JUCIUILTHHBI COOTBETCTBYET
oubmmoreunomy dpouay CI'Y

,,/»7//_‘ - 2 . =
3aB.OnOIHOTEKOH - ] Mpeicuna E.C.
floanuch

4.3 ®opMbl ¥ coAepKaHUE TeKYLIeH U MPOMEKYTOYHOM ATTeCTAIMY M0 IUCHUILIHHE

Tekymas arrecranus o AUCHUIUIMHE «MaTeMaTHKa» OCYIIECTBIAECTCS B (OpPME HPOBEACHUS YCTHOTO
OTpoca, IBYX PYOEKHBIX TECTOB, OTUETOB IO BBHITIOJHEHUIO JOMAITHUX 3amaHuil. dopma MpoOMEKyTOUHOM
aTTeCTallMy — DK3aMeH.

OLIeHOYHBIE CPENICTBA M0 IUCLUUIUIMHE COCPKAT:

—BOMPOCHI JIJIs1 YCTHOTO OIPOCa;

— pyOeXHBIE aTTeCTallMOHHO-THarHocTuIecKue TecThl No 1, Ne 2;
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— JIOMalTHue 3aJaHus 1Mo TeMaMm: «Marpunb», «CHCTEMBl JMHEHHBIX YpaBHEHHUN», «BekTopel M mx
npwioxeHus», «lIpsmas u mrockocTsy, «Kpusble 2-ro mopsmka», «Cynepmosurus QyHkimi. Toduku pa3peiBa
dbynaxmity, «[penensy, «luddepernupoBanuey, «HeonpeneaeHHbIC HHTETPATBI;

— DK3aMEHAIlMOHHBIE BOIIPOCHI;

— KOMIUIEKT SK3aMEHAIlMOHHBIX OWIIETOB.

Copaepxanue MaTepuaioB I TEKYHIEH W MPOMEXYTOUYHOM aTTeCTallud MO MUCUUIUIMHE MPUBEICHBI B
npujaraeMomy K JanHo# padodeit mporpamme @OC 1o AUCIHATUIHHE.

DK3aMEHAIMOHHBIE BOIPOCHI

1. MaTpuupl: OCHOBHBIE TMOHSTHS, OIepalud Haa MarpunaMu. CBoWCTBa MaTpull. OJeMEHTapHbIE
npeoOpa3oBaHus CTPOK MaTPHUIbl. DKBUBATICHTHBIE MAaTPHIIBI.

2. Omnpenenutenu. CBOMCTBa ONpEACIUTENCH, alTOPUTMBI BRIYUCICHUS ompenennurencii. CoOCTBEHHBIC UYHCITA
KBaJI[paTHON MaTpHIIbI.

3. Munopsl Matpuisl. basucHble MuHOpHL. ['7laBHBIE MHMHOpBI KBaJpaTHON MaTpullbl. MUHOpBI 3J€MEHTOB
KBaJpaTHON MaTpulbl. AnreOpandeckue JOMOJHEHUS 3JIEMEHTOB KBaAPATHOW MaTPHLBL.

4. OOparnas matpuna. Heobxoaumoe 1 I0CTaTOYHOE YCIIOBUE CYIIECTBOBAHU 0OpaTHOW MaTpuilsl. [IpoBepka
NpPaBUIBHOCTH HAaWJEHHOW OOpaTHOM Marpuiubl. MeToabl pacueTa OOpaTHOM MaTpHuubl (MaTpPUYHBIA U C
MTOMOIIIBIO aNTe0pandecKuX JOTOTHCHHUN).

5. Paur Marpuupel. MaTpUuYHBII M MHUHOPHBIM METOABl HAXOXIEHUS paHra MaTpulbl. BhIpoxIeHHBIE U
HEBBIPOKICHHbIE MAaTPHIIBIL.

6. Meronpl pelieHuss JIMHEWHBIX anreOpandeckux ypaBHeHuid. Teopema Kponekepa-Kamennu. basuchoe
peleHne B ciay4ae OECKOHEUHOr0 YHCIIa PELICHUH CUCTEMBI JINHEMHBIX aareopandeckux ypaBHEHUH.

7. 3agaHue KOOpIMHAT TOYKM B IPSMOYTOJIBHOM AEKapTOBOM cucrteme KoopauHaT. KoopaumHaTel panuyca-
BEKTOpa, MPOBEICHHOTO B TOYKY M(X; y; Z), M €ro pasjoKCHHE MO OpTaM JIEKapTOBOH CHCTEME KOOpHMHAT.
Hanpagnsiomye KocHHYChl Kak MPOEKIMH €JUHUYHOIO pajJnyca-BeKTOpa Ha KOOPAMHATHBIE OCH JEeKapTOBOU
CUCTEMBI KOOPIUHAT.

8. 3amaHue KOOpAMHAT TOYKH B TOJSPHON cHCTeMe KOOpAMHAT Ha IUIOCKOCTH, B IIWJIMHAPUYECKOH U
chepHrueCcKOi CUCTEMax KOOPIUHAT.

9. CBoOomHBIE BEKTOPHL. YCIIOBHS paBeHCTBa BEKTOpoB. KolumHeapHble ¥ KOMIUIAHAPHBIE BEKTOPBI
KoopaunatHoe mnpencraBieHue BeKTOpoB. JlnuHa Bektopa. HyneBodl Bektop. EAWMHWYHBIA — BEKTOP.
HopmuposanHslil BekTop. JIMHeHbIE Onlepaluy HaJl BEKTOPAMH.

10.CkansapHoe, BEKTOPHOE M CMEIIAHHOE INPOU3BEACHHE BEKTOpOB. CBOICTBA NPOU3BENCHUN BEKTOPOB.
Heobxonumoe W 1OCTaTOYHOE YCIOBHE OPTOrOHAJIBHOCTH BEKTOPOB. AsreOpanyeckas M TE€OMETPUYECKast
MIPOEKLIMU BEKTOpa Ha APYTOM BEKTOP.

11.CucteMbl JTMHEWHO 3aBHCHMBIX M JIMHEHHO HE3aBUCHUMBIX BEKTOPOB. [IpH3Hak NuHEHONH HE3aBHCHMOCTH
BEKTOPOB. basuc u pa3MepHOCTh BEKTOPHOTO IPOCTPAHCTBA.

12.Paznoxxenue BekTopa 1o Oasucy. AdduHHas KOCOyroyibHas cucreMa KoopauHar. KoopauHaThl TOYKH Ha
KOOPJIMHATHOMN TNIOCKOCTH M B TPEXMEPHOM MPOCTPAHCTBE B aQUHHON CHCTEME KOOPIUHAT.

13. A punHBIE TPeobpazoBaHs MIIOCKOCTH U UX CBOMCTBA.

14.@opmynsl mpeoOpa3oBaHMs JEKApTOBBIX KOOPAMHAT (PUKCHPOBAHHOM TOYKH HA IUIOCKOCTH NPH IOBOPOTE
KOOPAMHATHBIX OCEIl MCXOJHON CHCTEMBI Ha YTod | ¢ coXxpaHeHHeM Haudajia KOOpAUHAT.

15.'omeomMophHBIE TONOIOTHYECKHE TPE0OPa30BaAHMSI FEOMETPHUYECKUX (PUTYD U Tel.

16.3ananne npsAMOii Ha MJIOCKOCTH: 00Ilee, KAHOHMYECKOE, HOPMAJILHOE, TapaMEeTPUIECKUE YPaBHEHHS MPSIMOIi;
ypaBHEHUE MPAMOI, IPOXOASIIEH uepe3 ABe 3aJaHHble TOUKH; YpaBHEHHUE MPSMOMN, TPOXOAAIIeH yepes 3aJaHHYIO
TOUYKY TEpHEHAUKYJISIPHO JaHHOMY BEKTOpPY; YpaBHEHHME MPSIMOM B OTpe3Kax; ypaBHEHHE NMPSIMOU C YTJIOBBIM
KOA(PUITUEHTOM.

17.3amanve MIOCKOCTH W TPSAMOM B TPEXMEPHOM TNPOCTpAaHCTBE. YpaBHEHHEe oTpeska AB mpsmoil B
MIPOCTPAHCTRBE.

18.HaxoxnaeHne yrima Mexay HOpSAMBIMHM, MEXAYy HpAMOH M IUIOCKOCTBIO, MEXITY IIOCKOCTSMH. Y CIOBHUSA
MapauIeIbHOCTH U OPTOTOHAIBHOCTH JIBYX MPAMBIX, IPSMOM U IUNIOCKOCTH, IBYX INIOCKOCTEH.

19.PaccrosiHne MeXIy TOYKAMH HA TPSAMOHW, MEXKIy TOYKOW W TPSIMOH, MEXKIY TOYKOH M IUTOCKOCTHIO.
YpaBHeHHs OMCCEKTPUC JUTA IBYX MPSAMBIX Ha IUIOCKOCTH. [leneHne oTpe3ka TOUKOW Ha JIBa OTpe3Ka B 3aJaHHOM
OTHOIIEHUH X JJINH.

20.KpuBbie BTOpOTO TOpsinKa, ux obmiee ypaBHeHue. OrpeneieHHe TUIA KPHUBOM MO 0OO0IIEMy YpaBHEHHIO.
[IpuBeneHne KPUBBIX BTOPOTO MOPSIIKA K TJIABHBIM OCSIM.

21.KpuBble BTOpOro mopsjika Kak reoMeTpudeckoe MecTo ToueK. KaHOHMYecKHne ypaBHEHMsI KPUBBIX BTOPOIO
MOPSKA, OCHOBHBIE NTAPAMETPHI ITUX KPUBBIX.
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22.T1oBepXHOCTH BTOPOTO MOPSIIKA, NX KAHOHMYECKHE YPAaBHEHHUS.

23 IlunuHapuyeckre 1 KOHNYECKHE TOBEPXHOCTH, MOBEPXHOCTH BPAIECHUS.

24 DOnemenTapHble GyHkimu. ['paduku npocteimmx anemMenTapHbx GyHkunil. Kommosunus ¢pyHkuumii.

25.1penen ¢yukiuu. HempepblBHOCT, (YHKIMH B TOYKEe M Ha uHTepBajie. Knaccudukanus Touek pas3pbiBa

(hyukmun. beckoHedHO 1 66CKOHEYHO MaJbie (PYHKITHIH.

26.MeToabl BBIYHCIICHUS MpeeoB (GYHKUUM, B T.4. UCTOJNB3YS MPHUEMBl pacKpbITusi Heomnpenenennocrei 0/0,
/1, 1= 1,01 1,1 1,00, 10.

27.UucnoBele mociemaoBarenbHOCTH. Ilpemenm dmcIoBOW mociemoBaTenbHOCTH. Teopema Bedepmrpacca

(moctaTouHOE YCIOBHE CYIIECTBOBAaHHMSA IIpe/eia YHUCIOBOH mocienoBaTenbHOCTH) CBOMCTBa MpeaenoB

YHCIIOBBIX ITOCIEA0BATEIbHOCTEN.

28.1Iponssoanast pyukimu. OCHOBHBIE CBOWCTBA MPOU3BOIHBIX. [IpOU3BOIHBIE CITOKHBIX (DYHKITHH.

29.1IpownsBoansie Beiciiero mopsaka. [Ipasuno Jlomurana. YactHeie Tpou3BOIHBIE (PYHKIIUN IBYX ITEPEMEHHBIX.

Huddepenuman ¢ynkuun. IlpousBoaHas ¢GyHKIUM OAHOW NEPEMEHHOW, 3aJlaHHOM B MapaMETPUUECKOH U

HEsSBHOU (opMme.

30.YpaBHEeHHE KacaTebHOW U HOpMaIX K KpruBoil B Touke M(x0; y0), 3amanHoi ypaBHeHHeM y = y(X) u F(X, y) =

0. HopmanbHBIi BEeKTOp K MOBEPXHOCTH. YpaBHEHHE KacaTeIbHOH IUIOCKOCTH B HOpManu B Touke P(x0, y0, z0).

I'papuent ¢pynkunu z = z(X, y).

31.HaxoxaeHne TOYeK JIOKAaJbHBIX JKCTPEMYyMOB, TOYEK Iepernda KpuBOW. BepTukanmbHBIe, HAaKIOHHBIE WU

TOPU30HTAIBHBIE ACUMIITOT KPHUBOU.

32.IlepBoobpa3Has. HeonpeneneHHbIil HHTETpa, ero CBOWCTBAa. MeToIbl HHTErPUPOBAHHUSL.

33.UnTerpai ot anredbpandeckoi 1poom.

34.Omnpenenennsie naTerpansl. @opmyna HetoroHa-Jletionnma. HecoOCTBEeHHBIE HHTETPATBL.

35. IlpunoxkeHus OnpeeIeHHBIX HHTETPAJIOB.

5 YCJI0BUsA OCBOEHUA U PEAJIMBALIMU JINCHUTTJIMHBI

5.1 MeTtoanyeckue peKoMeHAAUN 00YYAKIIUMCS M0 U3Y4YEeHHI0 TUCITUTIIHHBI
(s pucriumumiH, Haxoasmmxcs B ciucke GOI10)

[IpomexxyTouHast aTTecTalusi MOXKET OBITh BBICTABIIEHA CTYACHTY MO pe3yJbTaTaM TEKyIlen
aTTectauMd W (WiM) mo pesynpTaTam (enepanpbHoro uHtepHer TectupoBaHus (DPIIIO, uHTEpHET
TPEHAXKEPBI).

Kommuiekc pekomeHaanuii U pa3bsICHEHUH, MO3BOJSIONIMX O00ydaromUMCsl ONTUMAJIbHBIM 00pa3oM
OpraHM30BaTh MPOIECC HU3YYCHUS MJaHHOW JUCUMIUIMHBI, CETMEHTHUPYETCS MO BHAAM Y4YeOHO-

IMO03HaBaTCIILHOM ACATCIBbHOCTH CTYACHTOB.

1) Meroanyeckne peKOMeHIALUM M0 YUeOHOIl 1esiTe IbHOCTH Ha ayAUTOPHBIX 3aHATHUSIX.

YroObl OCBOUTH Y4eOHBIN MaTepuasl y4eOHOH NUCLUIUIMHBL, HEOOXOAUMO PETYJISIPHO MOCENaTh
BCC 3aHATHA, HC OIasAbIBaTb K Hadally 3aHSATHH U 00s3aTeNIbHO KOHCIICKTUPOBATh JICKIIUN U y‘I€6HO-
METOJUYECKHE PEKOMEHJAMKM Ha NMPAKTUYECKUX 3aHATHAX. JIeKuun naroT 3HaHUSA, KOTOpBIE IOAYAC
HEBO3MOKHO HAWUTH JAXKE B JIYUIINX y‘-IC6HI/IKaX. HeBo3moxxHO AOCJIOBHO 3aKOHCIICKTUPOBATH BCE, UTO
TOBOPUT IIPENOAABATEND, [T0O3TOMY CIEAYET IOCTapaThCs BBIACINUTD, 3aIMCATh OCHOBHBIE IOJIOKEHHUS,
U7eH, BBIBOJbI, NOHATH JIOTMKY YydeOHOro MaTepuana, u3JjaraeMoro mpemnojasareneMm. [lpu
KOHCIIEKTUPOBAHNU JKEIATEJIbHO HCIIOJIB30BAaTh IOHSATHBIE JUIsl KOHCIEKTHPYIOLIEro CTYZEHTa
COKpAIIIEHUS U YCIIOBHBIE 3HAKHU.

Bo BpeMs mpakTHYecKHX 3aHATUI HEOOXOIUMO MPOSBIATH NPOJYKTUBHYIO aKTUBHOCTh, OTBEYATh
Ha BOIIPOCHI NPCTIOAaBaTCid, ITIOKA3bIBATh CIIOCOOHOCTH CAMOCTOSITEILHOTO MBIIIIJIEHHUS. PGKOMGHI[yeTCH
BbIpaboTaTh B cebe MPUBBIUKY NMPOCMATPUBATh, IEPEUUTHIBATH TEepe/l HOBOH JIEKIMEeH U MPeCTOAIINM
MPAKTUYCCKUM 3aHATUEM TCKCT npem)mymeﬁ JIEKIINU.

Ecnu BO3HUKAIOT BOMPOCHI, HEOOXOIUMO 00paIaThCsl 32 KOHCYJIbTALUSAMU U Pa3bsICHEHUSIMHU K
IIPENo/IaBaTelio.

2) Meroanyeckne peKOMEHAANMHU CTYAEHTaAM MO0 OPraHM3alHH CAMOCTOSITEIbHON pPadoThI
10 UBYUYCHUIO JUTECPATYPHBIX HCTOYHUKOB.

CamocrosTenbHas paboTa 00s3aTeNbHO BKIIOYAET, B TEPBYIO OYepelb, H3Y4YeHHE U
CHUCTEMAaTH3alMI0 3aKOHCTIEKTUPOBAHHOTO Y4eOHOT0 MaTepralia JEKIIMOHHBIX U IPAKTUYECKUX 3aHATHH,
HNOJATOTOBKY K MPEACTOSIIEH JeKIUU M K OuepeIHOMY IpakTHueckoMy 3aHsThio. C menpio Oonee
FJ'Iy6OKOFO OCBOCHHUSA TCEMbl IAUCHUIINIMHBI, KOHCIICKTBI CJICAYET HOOIOJHATHL U HOpa6aTBIBaTB JJIA

16



000011IeHNST U KOHKPETH3aI[H, UCIONIb3Ysl PEKOMEHAYEMYIO MpenoaBaTeieM yueOHO-METOINYECKYIO
mureparypy U HTepHeTr-pecypcesl. [1011€3H0 COCTaBIATh TE3aypyC OCHOBHBIX ONPEACICHUN, IIOHATHNA U
TEPMHHOB. Pa3BUTHIO HABBIKOB CaMOCTOSTEIbHOW pPadOTHl CIOCOOCTBYET aHAIM3 BO3MOXKHOCTHU
UCIIOJIb30BaHUS] HOBBIX 3HAHUH JIJIS1 PEIICHUS] CUTYaTUBHBIX U POPECCHOHATBHBIX 3a/1au.

[Ipu n3ydyeHun nucuuIuimHbel «MaTteMaTukay ciaeAyeT ydyecTb €€ NPHUKIaAHOW XapakTep. Y MEHHe
UCTIOJIb30BaTh METOJbl M alTOPUTMBl MaTEMaTW4YeCKOM JIOTHKH, aHajh3a, JMHEHHOW anreOpsl H
AQHAJTUTUYECKON TE€OMETpUM Mg IPOEKTUPOBAHUS W MOJCIUPOBAHUSA I103BOJIUT ONTUMHU3HPOBATH
NPUHUMAEMOE pelIeHue B MPO(EeCCHOHAIBHON NEATENbHOCTH, H30eXKaTh TOTOJIHUTEIbHBIX H3AEPIKEK,
MOBBICUTH IPOU3BOAUTEIHLHOCTD TPYAA U 3P(HEKTUBHOCTH UCIIOIb30BAHUS PECYPCOB.

CamocrosTenpHas padoTa BKJIIOYACT BBIIOJHEHHWE JJIOMAIIHUX 33JaHUd M TOATOTOBKY K
pYOE)KHOMY TECTUPOBAHUIO U K IK3aMEHY.

3) Mertoauyeckue peKOMeH/IallMH 110 OATOTOBKE IOMAIIHUX 3aJaHMUI.

JlomaiHre KOHTPOJIbHO-TPEHUPOBOYHBIE 3aJJaHUsl CJIECAYET BBIIOJHATh YETKO B COOTBETCTBUU C
IUTAHOM, METOJMYECKMMH PEKOMEHJALUSAMHI U aIrOpUTMaMH, COPMYJIMPOBAHHBIMHU MPENOIaBaTENIEM.
OdopmieHne caMOCTOSTENIBHON pabOThl MOKHO BBINOJNHATH B PYKOIKUCHOM BHJIE Pa300pPUMBHIM
MOYEPKOM WJIH B TieyaTHOM Buje (mporpamma Word, mosist 1o 2 cM, Kerib 14, moIyTOpHBIH HHTEpBa).

[Tpu BBINIOJIHEHUHU JOMAIIHErO 3aJaHMs CTYACHT JOJIKEH MPOJAEMOHCTPUPOBATH MPHUOOPETEHHBIE
UM KOMIIETCHIIMH, MOKa3aThb yMEHHUE JIOTHYECKH 00pabarhiBaTh y4eOHBIM Marepuaj, peaan30BaTh
WHAMBUAYAIbHBI  TOAXOJ K  CHUTYallMOHHOMY  MOJEIMPOBAHUIO, MPOSBHUTH  CIIOCOOHOCTH
CaMOCTOSITENILHOTO aHAJIN3a aJIeKBaTHOCTH MAaTEMaTHUECKON MOJIEJIN PELLIEHUIO TOCTABIEHHOU 3a/1auH.

4) Mertoauyeckne peKOMEHIANNH CTYAEHTAM 110 MOATOTOBKE K Py0e:KHOMY TeCTHPOBAHMIO
U MPOMEKYTOYHOM aTTecTaluu.

[Tpu moAroToBKE K pyOEKHOMY TECTUPOBAHUIO U K MPOMEKYTOYHOW aTTECTallMM HEOOXOAUMO

HOJIyYUTh y IpenojaBaTelis NepeyeHb AUAAKTUUECKUX €IUHHI] 0a3bl 3HAaHUN U TUIIOBOE COJECpP)KaHUE
3a/IaHUI 10 MTPOBEPKE HABBIKOB U MPAKTUYECKUX YMEHUH MO JUCLHUILIMHE.
Ha sk3ameHe cTyneHT [OJDKEH I0Ka3aTh 3HAHUE COJAEP)KAHUS IpeaMeTa, TEPMUHOJIOTMM, YMEHUE
CcBOOOAHO omepupoBaTh €10. [Ipy MOArOoTOBKE K AIK3aMEHY CTYAEHT JAODKEH HMETh B BHUIY, UTO
HEKOTOpbIE BOIPOCHI, BKIIOUEHHBIE B SK3aMEHALIMOHHBbIE OWJIETBHI, BBIHOCATCS Ha CaMOCTOSITEJIbHOE
nu3ydyeHue. Eciam cTylaeHT mpu OTBETE€ HAa BONPOCHI 3aTPYAHSIETCS C CAaMOCTOATENbHBIM H3JI0KEHUEM
MaTepuaia, neaaror UMeeT MpaBo 3aJaTh €My psJ BOIIPOCOB, CTUMYJIUPYIOIIUX CTYJIEHTOB K IOJHOMY
BBICKA3bIBAaHUIO 110 JAHHOM TEME, B CIy4ae, €ClIM OTBETHI Ha 3TH BOIPOCHI UCUEPIIBIBAIOT TEMY, OLICHKA
3a OTBET He cHUXkaerca. OTBETHI CTYJIEHTOB JOJKHBI COOTBETCTBOBATH CYTH BOIPOCA, OBITH JIOTMUECKU
BBICTPOCHHBIMH, JI0KA3aTEeJIbHO pPACKpBIBaTh OTHOIIEHHE OTBEYAIOLIEr0 K u3jaraeMoil mpobieme,
BBISIBJISITH JIMYHYIO TOUKY 3pEHUS HA UCIIOJIb30BAHUE TE€X WJIM MHBIX MOJOXKEHUI TEOPETHUECKOTo Kypca
B IIPaKTUYECKOIl paboTe.

5.2 Opranuzanms caMocTOsTeIbHOI padoThl CTYI€HTA MO0 IMCHHUILJIMHE

CamocTosTenbHas paboTa CTyAEHTa SBISETCS KIYEBOW COCTaBIAIONIEH yueOHOro mpoiiecca,
KOTopasi ompenensier (GOpMHPOBAHHWE HABHIKOB, YMEHHMM W 3HAHUN, MPUEMOB IO3HABATEIbHOMN
JeSITeIbHOCTH U 00ecrieunBaeT MHTEpeC K TBOPUECKOM padore.

Opranu3anus caMOCTOSTeIbHON pabOThl CTYAEHTOB OCYIIECTBIISETCS 110 TPEM HaIPABICHUSM:

— OolpesieNIeHHUE LU, IPOTrPAMMBI, IJIaHa 3a/1aHUs WIH pabOThI;

— CO CTOpPOHBI IIPENOAABATENS CTYIEHTY OKa3bIBa€TCS IIOMOIIb B TEXHUKE M3Y4YECHHs MaTepuaa,

n0a60pe JIUTEPATYpPhI JJIA O3HAKOMIICHUA U BBIITOJTHCHHUA JOMAIIHETO 3aJaHUSA;

— KOHTPOJIb YCBOCHHUS 3HAHUH, MPUOOPETEHHsI HABBIKOB MO JAMCLUIUIMHE, OLEHKA BBITOJHEHHON

CaMOCTOSITENIbHOM paboTHI.

Jns obecrieueHUs] BBIMOJHEHUS CAaMOCTOSATENBHOM paboThl Mo AucUUIUIMHE «MaTemaTuka»
CTYJICHTHI 00€CIIeYnBAIOTCSI:

» OCHOBHOH W JIOTIOJTHUTEIHHONW ydeOHOMU, YIeOHO-METOUIECKON U CIIPABOYHOM JINTEPATYPOii;
»  pa3IaTOYHBIM CIPABOYHO-METOUUECKUM MATEPUATIOM;
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» KOMILUICKTOM HHIMBHIyadbHBIX 3aJaHAN IO JOMAIIHUM KOHTPOJIbHO-TPEHHPOBOYHBIM
pabotam;

» JIOCTYIIOM K CpEJICTBAM BBIYHCIUTEIBLHOW TEXHHKH W HEOOXOAUMOMY IMPOTPAMMHOMY
00ecIeYeHHnIo;

»  HWHPOPMAIMOHHBIM U HH(POPMAIIMOHHO-TEXHOJIOTHYECKHM PECYPCOM JIJISi CAMOCTOSITEIbHOMN
paboThl, B T.4. BO3MOXXHOCTBIO HCITIOJIb30BaHHUs TaOJUYHOrO mpoueccopa Excel mist peanusanus
HCOOXOIUMBIX BBIYHCIICHUH M IpadHUUECKUX [IPE3CHTAIHIA.

B yueOHOM mpoliecce BhIIEICHO 1Ba BHIa CAMOCTOSTSILHOW PA0OTHI:

— ayauTOpHAas;
— BHEayJIUTOPHAs.

AyIuTOpHas CaMOCTOsATENbHAs paboTa IO JUCHHUILIMHE «MaTeMaTuka» BBIIOJIHIETCS Ha
NPAaKTUYCCKUX 3aHATHUAX MO HEMOCPEICTBEHHBIM PYKOBOJACTBOM MPEIOJABATENs U 10 €ro 3aJaHulo.
BHeayauropHasi caMmocTosiTeabHass paboTa BBIMOIHACTCS CTYAEHTOM IO 3aJaHHIO0 IPENoJaBaTelis, HO
0e3 ero HemoCpPEeACTBEHHOIO yuyacTus. B mnepuoj BBINONIHEHHS CTYACHTaMU BHEAyAUTOPHOMN
CaMOCTOSTECIILHOW pabOThl MpENoaBaTeib MOXET IPOBOJUTH IPH HEOOXOAMMOCTH KOHCYJIbTAIlUU
KOHTpOHB CBOCBpeMeHHOCTI/I, IIOJIHOTBI H 3aBepIJ_IeHHOCTI/I BBITTOJIHCHUSL BHanI[HTopHOﬁ caMo-
CTOATCIILHOM PabOTHI OCYIIECTBIISETCA Ha MPAKTHUYECKUX 3AHATHUAX, WHAMBHIYAIbHBIX W TPYIIIOBBIX
KOHCYJIbTAIHSIX, IPH 3aLIUTE BHIMOJIHEHHON paboTHI, BO BpEeMs IPOMEXYTOYHON aTTEeCTAlINH.

3ajaHusi Ha CaMOCTOSATEIbHYIO pabOTy MpeABapsAIOTCS MHCTPYKTAXEM U METOJUYECKUMHU
YKa3aHUSAMH IPENOAABATENS 110 €€ BBIIOJIHEHUIO, KOTOPHIE BKIIIOYAIOT LIEJb 3a/1aHUs, €T0 COJIEPIKaHuE,
CPOKH BBITIOJIHEHHSI, OPUCHTUPOBOUHBIN 00BEM paboThl, OCHOBHBIE TPEOOBAaHUS K pe3yabTaTaM padOTHI,
PEKOMEHJALMU 10 IPUMEHEHUIO COOTBETCTBYIOLIETO MAaTEeMaTHYEeCKOr0 HMHCTPYMEHTapus U
UH(POPMALMOHHBIX TEXHOJIOTUH, KPUTEPUHU OLICHKH.

5.3 Oco0eHHOCTH NpenoIaBaHMs U CHUTITHHBI

[IpenogaBaHye TUCIUILIMHEL, B IEPBYIO O4Yepeb, B IPOLIECCE MHTEPAKTUBHBIX 3aHITUN BEJETCS C
MNPUMCHCHUEM CIICAYIOIUX BUI0B 06pa3OBaTeJIBHBIX TEXHOJIOTHI1:

JlekumoHHbBIE M MPAKTHYECKHeE 3aHATHS — 0a30Bble UHTEPAKTUBHBIE (POPMBI 00PA30BATEIILHOTO
nporecca, MpeayCMOTPEHHBIE IPOTPAMMOM AUCIUIUIMHBI.

Pabora — nccaenoBanue: CTUMYJIHMPOBAHUE CTYACHTOB K BHIPAOOTKE HABBIKOB, IS
YCTaHOBJICHUS] 3aKOHOMEPHOCTEH Ha OCHOBE aHaIM3a U 000OIICHHS TOTyUeHHBIX 3HAHUM.
[IpoBeneHne Bcex BUAOB 3aHATHH (JIGKIMOHHBIC, MpaKTUYECKHe, IabopaTopHble W T.JO.) MpH
npenogaBaH JUCHUIIIIMHBI, IMPOBCACHUC KOHCYHLTaHI/Iﬁ, MPOMCIKYTOUHAd W TCKyHIasd aTTeCTalusd
BO3MOJKHA C TIPUMEHEHUS JIEKTPOHHOTO O0yUYEHUS U TMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHIA.

5.4 MarepuajbHO-TEXHHYECKOE O0ecneyeHne TUCUMILTHHBI

[Ipu opraHuzanuu 3aHATUN, TEKyIIeW W IPOMEKYTOUHOM aTTecTalliM C MPUMEHEHHUEM

OJICKTPOHHOT'O O6y‘~I€HI/I$I 1 JUCTAaHIITMOHHBIX 06pa30BaT€J'II)HBIX TEXHOJIOTHI HCIIOJIB3YIOTCA Pa3JIMYHBIC
AJIEKTPOHHBIE 00pa3oBaTeNbHBIE PECYpChl U OHJIANH CepBHCH], B ToM uucie: Skype, Zoom, Big Blue

Button, Moodle, WhatsApp.

[Tpu o6yuenun nucrumuinHe «MaTemaTHKa» HE0OX0AUMO CIIEAYIONIee MaTepUalbHO-TEXHUYECKOE
oOecrieueHue:
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Aynutopus sl IPOBEICHUS Aynuropus obopynoBaHa KOMIIJICKTOM

3aHITHUI JIEKIIMOHHOTO THUIIA B CIIELIMATTM3UPOBAHHOM, OTBeUaromiei BCEM

MPAKTUYECKUX 3aHATHI YCTAaHOBJICHHBIM HOpPMaM W TPeOOBaHMSIM ISl YUCOHBIX
3aBefieHUi MeOenpro. OcHalieHa Mpe3eHTAlnOHHOM
TEXHUKOM: MMPOEKTOP MJIM UHTEPAKTUBHAS JOCKA.

Aynuropust ISl 3aHATHH, OOopyznoBaHue ayIUTOPUIl MOJHOCTHIO OTBEYAET BCEM
MHINBUIYyaJIbHBIX W TPYTITOBBIX YCTaHOBJICHHBIM TPEOOBAaHHMSM M HOPMaM Ul Y4€OHBIX
KOHCYJIbTallMH. 3aBesmeHnii. Tak ke BKIIOYEHBI B HCIIOJIB30BaHUE

TJTaKaThI, TAOJIHUIIBI, HOYTOYK.

KomnbroTepHbIii  Kj1acC, OCHAIIEHHBIA KOMITbIOTEPHOH
TEXHUKOW (pabodme MecTa CTYACHTOB C BBIXOJOM B
HNHTepHeT), Npe3eHTalMOHHONW TEXHUKOW (IIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK)

AyauTopus Jj1sl IPOBEICHUS
CaMOCTOSITEIIbHON PabOThI

AyIuTOpHs [UIs TEKYIIeH 1 Crieninanu3upoBaHHasi MeOelb, HarJISIIHBIE TOCOOUSI.
MIPOMEKYTOUHOMN aTTeCTaIlluu

CraHgapTHOE JUIICH3MOHHOE MPOrpaMMHOE 00eCIICUCHHE:

Microsoft Windows 7 Proffessional, 8 Pro, 8/1 Pro,10 Pro - JloroBop OIOKETHOTO yUPEIKICHUS
Ne491/12 o ot 24.12.2012. JIunen3uonnsiii gorosop Ne BKO 1492/2892 (163/16x) ot 05.04.2016.
Cpok netrictus — 05.04.2019

Microsoft Office Professional Plus 2007,2010,2013, 2016. CocraB npoaykra: Microsoft Word,
Microsoft Excel, Microsoft Power Point, Microsoft Outlouk, Microsoft Publisher, Microsoft Access,
Microsoft One Note, Microsoft Info PatH. JloroBop OromxerHoro yupexaenus Ned91/12rmpa ot
24.12.2012. JIunensuouusnii qorosop Ne0318100046815000030-0003440-01 (06/16rmm) ot 13.01.2016.
Cpok JIelicTBUS-0eCCpOYUHast JTUIICH3US

HpI/I BBIITOJTHCHHUHU MPAKTHYCCKUX U CaMOCTOATCIIbHBIX pa60T, a TaKKC JJId Hp€3€HTaHHﬁ OTYCTOB
W KOHTPOJBbHOI'O 3JICKTPOHHOT'O TCCTUPOBAHUA, IIPU HGO6XOI[I/IMOCTI/I, HCIIOJIB3YHOTCA KOMIIBIOTCPHBIX
KJIaCCbl, OCHAIICHHBLIC ICPCOHAJIBHBIMHU KOMIIBIOTCPAMU (C MMaKkeTaMu IIPOrpaMMHOI0 oOecIeyeHus
06]]_[61"0 U CIICOUAIM3UPOBAHHOTIO HA3HAUCHUA, a4 TAKKEC HOCTYIIOM B I/IHTepHeT) 151 HpO@KHHOHHOfI
TCXHUKOMU.

CryneHTsl B MOJHOM oOBeMe oOecreueHbl OMOMMOTEYHOW Yy4eOHOW U yuyeOHO-METOIUYECKOM
muteparypoir. OTaen crnpaBoyHO-OUOIMOrpadUYEecKUX M DIIEKTPOHHBIX cucteM Oumoimotexku CI'Y
BKIIIOUYAET B CBOIO CTPYKTYpPy UHWTANbHBIA 3a7d DSJIEKTPOHHBIX pecypcoB. [l MaKCHMalbHOTO
YIOBJIETBOPEHUS YNTATEIBCKUX MOTPEOHOCTEN, 0OectieueHnst 00pa30BaTeILHOIO Mpolecca OMdInoTeKa
CI'Y mpenoctaBisieT JOCTYN K IMOJHOTEKCTOBBIM JTOKYMEHTaM OJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEM
«Jlamb» W «Znanium.comy», a TaKke OJIEKTPOHHOM OubOIMoTeke aucceprauuii Poccuiickoit
roCcy/1apCTBEHHOU OMOTUOTEKH.

JluctaHIMOHHAsT TOJAEP)KKAa JUCUUIUIMHBL JJIs [epelaud JOMAlllHUX 3aJaHui, oOMeHa
uHpOpManuell ¢ TpernojaBaTesieM HWCIOJB3YeTCs JJIEKTPOHHAs TmouyTa Kadeapsl TMPUKIATHON
MaTeMaTHKu U nHpopmatuku: kafedrapm404(@mail.ru, a Takxke Tu4Has e-mail moura npemnogaBares.
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IIn¢p 1 HanpaBJIeHHE TOATOTOBKH
KBanupukanus (creneHb) BbIILYCKHUKA
IIpodunab noaroroBKu 6akanaBpa

IIpuio:xkenne Kk padoyeil mporpaMme QM CHUNIMHBI
MaremaTuka

08.03.01 CtpoutenbcTBo
OakanaBpuar
['opoxackoe CTpOUTENBCTBO U XO3AKUCTBO

AHHOTALUS
paboueii mporpaMMbl TUCIUTUINHBI
Marematuka
JTMCIUTUIAHA 00sI3aTeIbHAas
(hopMBI 00y4YeHUS — OUHAs

yare
Cocrasurenps anHotauuu — Makaposa M.JI.. k.1.H.. goreHr, kad. [IMuld V/ Ay

Oo0mast Tpy10eMKOCTh
aucuunianabl (BET / vac.)

Heab n3yyeHust JUCHUNTHHBI

3/108
[loBpimenne  obOmero ypoBHS  (GyHOAMEHTaTbHOW W MPUKIIAIHON
MaTeMaTHYeCKOM IMOArOTOBKHU CTYACHTOB, PA3BHUTUC JIOTUYCCKOI'O0 U
AIITOPUTMHUYECKOTO MBIIIIJICHUS, (dhopmupoBaHue y CTYIIEHTOB

TEOPETUYCCKUX 3HAHUN W MPAKTUYECKOTO OMbITA PEIICHHUS] THIIOBBIX 3a]1ad
MO0 MATPUYHOM anreOpe, aHATUTHYECKON NeOMETPUH M MaTeMaTHYCCKOMY
aHaNIM3y; NPUOOPETCHUS HABBIKOB aHAIMTUYCCKOW O0OpPaOOTKH MAacCHUBOB
JIAHHBIX, CAMOCTOSITEIBHOTO TMOCTPOCHUS aJCKBATHBIX MATEMATHUYCCKHX H
UMUTAIMOHHBIX MOJIENICH MpH apXUTEKTypHOM U  KOMITO3HIIMOHHOM
MPOSKTUPOBAHUHU, WX MCCICAOBAHUM, JIMATHOCTHMKE W  YUCJICHHOM
9KCIIEPUMEHTUPOBAHUY C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHO-
KOMITBIOTEPHBIX CPEJICTB U TEXHOJIOTHI

ConepxaHue TUCUUILTUHBI

Pasneisl IUCIIUILINHEL:
1. Matpuynas anredpa v aHaTUTHIECKasi TEOMETPHSI
2. OCHOBBI MAaTEMAaTUYECKOI'O aHAIN3a

®opMupyeMble KOMIIETEHIUU
(KOaABI)

VK-1

Koabl 1 HaMMeHOBaHUe
HHIUKATOpA TOCTHKCHUSA
KOMIICTCHIUHN

'VK-1.1. [demoHcTpupyeT 3HaHWE NPUHIUIOB cOopa, oTOOpa U 0000ImEeHHs
mH(pOpMalK, METOAMKM CHCTEMHOTO MOAXO0Ja AJsl pPeuieHus] mpodeccHOHANbHBIX

Bagaq
VK-1.2.  Ananusupyer U CHCTEMaTU3UPYET Pa3HOPOJHBIE JAaHHbBIE, OLICHUBAET
bhGeKTHBHOCTE TpoLEeNyp aHauu3a Mpo0ieM W TNPUHATHS — pelleHHud B

podeccrnoHaNBHOM NeaTebHOCTH
'YK-1.3 IlpuMeHseT HaBBIKH HayJYHOTO TIOMCKAa W IIPAKTHYECKOW pabOTHl C
HGOPMALMOHHBIMU HCTOYHHKAMM; METOAAMH MPUHSITHS pEIISHUI

HaunMeHnoBaHue TUCHHUILINH,
HE00XOAMMBIX IS
O0CBOEHHUSI TaHHOM
JUCHHUILINHDI

Her, T.x. nucimminHel u3y4aiores B 1 cemectpe 1 kypca

Oo0pa3oBartesbHbIE
TEXHOJIOI'nn

HCK]_[I/IOHHLIC 1 MMPAKTHYCCKUC 3aHATHUA

®opMBbI TEeKYLIEro KOHTPOJISI
ycleBaeMoCTH

PY6CX(HOC TCCTUPOBAHUC, YCTHLIﬁ OIIpoOC, AOMAIIIHUC 3aJaHus

DopMa NPOMEKYTOUHOH
arrecTaumu

DK3aMeH

3aB. kapenpoir [IMull

\// L \.v{,‘“,/‘v"

Makaposa N.JI.
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