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IIngp v HanpaBJ/IeHUE IOATOTOBKH 08.03.01 CtpourenbctBo

KBanudukanus (crenenn) BHIMYCKHUKA _OakanaBp

(baxanaBp, MarucTp, pernojaBaTesb-UCCIIEA0BATENb U T.11., COTJIACHO JIMLICH3HH )
IIpoduab noaroroBku 6akanaBpa I'opoackoe cTpouTenbCTBO U XO3SMCTBO
(HauMeHoOBaHUe MPOrPaMMbl MarucTpa/acnupaHTa)
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Pabouas nporpamMma no aucuuminHe MareMaTHKa COCTaBI€HA B COOTBETCTBUM € TPEOOBaHUSAMU
®I'OC BO 3++ no nanpasnenuto noarorosku 08.03.01 CtpoutensctBo Y1BepxaeH 31 mas 2017
r., mpuka3 Ne 481

Pabouyro nporpamMmy cocTaBUIIu:
Makaposa N.JI., noueHt W(;MCL///

PABOYASA ITPOI'PAMMA PACCMOTPEHA 1 OJJOBPEHA

Ha 3acefanuu kKadpeapsr [IMull

ITporokon Ne 1 ot «_ 31 » aBrycra 2019 1.

3aBenyromuii kapeapoit Waualy Makaposa W.JI.
OJITUCH dUO
Pykosoautens OITOI _"“%ﬂ - [lanos B.K.
NOJUTHCH ®UHO

Paboyas nporpamma o06pera Ha 3acelaH M Y yeOHO-METOIHYECKOr0 COBETA HANpPaBICHHS

Crpourenscrso
IMpotokon Ne | ot « 5 » centabps 2019 /”
peacenarens YMCH Bonron A H.
Ornommc&. “OUO

CrpykTrypa paboueit mporpaMMbl COOTBETCTBYET NpeAbABIIEMbIM TPeGOBAHHAM
Otaen kavecTsa oOpazoBaHHSA U 8
METOJHYECKOro obecneyeHus M Bacunsuenko B.B.

MOJAIKCH DOUO




JUCT PETUCTPAILIMU U3MEHEHUH PII]I

Pabouass mporpamma mnepeyrBepskacHa Ha 2020/2021 yueOubiii rom, mporokon Ne 1 3acemaHus
kadeapsl ot «29» aprycta_ 2020 r. B mporpamMmy BHECEHBI JOTIOTHEHUS U(WTH) U3MEHEHUS .

5.1 Meronudeckre peKOMEHIAMH 00yJaloIUMCs 110 H3YUISHHIO TUCITUTLTAHBI
5.3 OcoOeHHOCTH TpeIToaBaHus JUCITHILTAHEI
5.4 MarepuanbHO-TEXHHUECKOE 0OecieueHNe JUCIUTITHHBL

T
3aBeayromnuii Kadeapoit L2 N.JI. MakapoBa
OJIIHUCH DUO

Pabouas mporpamma mnepeyrBepxkaeHa Ha 2021/2022 yueGublit rom, mportokon Ne 1 3acemaHust
kadeapsl ot «31» aprycta_ 2021 r. B mporpamMmy BHECEHBI JOMOTHEHUS U(WIIH) U3MEHEHUS.

N3mMeHenunii 1 1OIIOJTHEHUN HET

T
3aBeqyromuii kadeapoit L2 N.JI. Makaposa
MHOJITHCH DO

Pabouas mporpamma mnepeyrBepkaeHa Ha 2022/2023 yuebublit roa, mporokon Ne 1 3acemaHus
kadenpst oT «30» aBrycta 2022 _r. B nporpammy BHECEHBI JOMOJIHEHUS U(WIIN) U3MEHEHUS.

M3Mmenennii 1 JOMOJIHEHNN HET

/ A / . - /
3aBeayromnuii Kaheapoit Whaudf N.JI. Makaposa

(Vkasvieaemcs 6 kaxkou paszoen npocpammol HeceHbl USMEHEeHUsl, OCHOBAHUS USMEHEHUl, a MaKice
HO8asl hOpMYIUPOBKa)
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1 HEJIb 1 3AJAYN OCBOEHUSA JTUCIIAITJIMHBI

Lenpt0o ocBOEHUS OUCHMIUIMHBI MaTeMaTHKa SBISETCS pacIlUpeHHe U yriiyOJeHue
MaTeMaTHYECKUX 3HAHWHA CTYJIEHTOB Ha OCHOBE M3Y4YCHHS OCHOB anreOpbl, aHAJIUTUYECKOH U
muddepeHIMaTbHON TeOMETPUN, MAaTEMaTUYECKOTO aHaIN3a, TEOPUH BEPOSTHOCTEH, MaTeMaTHUECKOM
CTaTUCTUKH M UX NPUMEHEHUE NP MATEMAaTUYECKOM MOJEIMPOBAHUU TEXHOJIOTMYECKUX ITPOLIECCOB
pa3paboTKu, MPOU3BOACTBA U JUATHOCTUKHU TEXHUUYECKOTO COCTOSIHUS CTPOUTEIBHBIX OOBEKTOB.

3aiayl TUCHUILUIMHBL: (OPMHUPOBAHUE Y CTYACHTOB TEOPETUYECKUX 3HAHUM, MOBBIIIEHHE OOIIEro
ypoBHSL (yHIaMEHTAIbHONW M MPUKIAJHON MaTeMaTH4YeCKOW MOJITOTOBKU, Pa3BUTHE JIOTHYECKOIO U
QITOPUTMUYECKOTO MBIIIICHHUS, BbIPAOOTKAa HABBIKOB CaMOCTOSITEJILHOIO IOCTPOCHHUS aJEKBaTHBIX
MaTEMaTUYECKUX MOJIENIEN U X KOPPEKTHOT'O PELICHHUS.

2 MECTO JUCHUILJIMHBI B CTPYKTYPE OO HATIPABJIEHUS
(CTIEOUAJIBLHOCTH)

Juctummaa MatemaTuka otHocutes K biioky 1 «/luctummmael (Moaynn)y», o0s3aTenbHBIC
JUCIUIIITUHBI.
Heo6xoauMbIiMu yCITOBUSMH 1711 OCBOCHUS TUCIIUTUIMHBI SIBJISIOTCS:

3HaHHWE: OCHOB aire0phl, MaTeMaTUYeCKOro aHaliu3a, TICOMETPHH, OCHOBHBIX IPaBUII
T GepeHIIMPOBAHUS K HHTETPUPOBAHUSI.

YMeHusi: HUCHOJb30BaTh METOAbI M AITOPUTMBI Hayalla MaTeMaTUYeCKOro aHajin3a, OCHOB
aJIreOpbl K TEOMETPHH.

BraneHue: 0CHOBHBIMU alITOPUTMAMHU JITreOpbl, TEOMETPUHN, MATEMATUHYECKOTO aHAJIH3a.
B Tabmuiie 1 mpuBeneHBI NPEIIISCTBYIONIME W IOCICAYIOIINE JUCHUIUIMHBI, HAIMpaBJICHHBIC Ha
dbopMHupOBaHNE KOMIIETEHITUH.

Ta6auma 1
HaumenoBanue ocaenyromue
Kox u HauMeHOBaHUe IpenmecTByonAe
Kareropuu (rpymnmbi) JUCIHHUTIAHBI
. KOMIIeTeHI[HH AUCHHUTLTHHDI
KOMIETeH Ui
YuuBepcajbHble KOMIETEHIINH

VK-1. Cnocoben MareMaTHuecK1ue METOIbI,
OCYIIECTBIISITH MOUCK, [MporpaMMHbIE 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 JUCIMIUIMHA | OOBEKTOB FOPOJCKOTO
HauMHaeT GOPMHUPOBAHUE | CTPOUTEILCTBA,
KOMITETCHIINU [Ipenauruiomuas
npakTuka, [Togroroska x
caye M crava
roCyJapCTBEHHOTO
9K3aMeHa, Beinonnenue u
3aIUTa BBITYCKHOMN
KBaM(UKAIMOHHOH
paboTsl

CucTeMHOE U KPUTH-
YeCKOEe MBIIIUICHHE

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA IUCIHUITJINHBI

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 JUCHUITIITMHBI
HAanMMEHOBAHUEC HHAWKATOPA NOCTUIKCHHA
KOMIICTCH 06y‘IaIOH_II/IeC$I JOJDKHBI:
o KOMIICTCHIINHU KOMIICTCHII U
A05051
yHHBepcaHLHLIe KOMIICTCHIIMH
3HaTh: npuHOMOBL cOopa, orOopa H
00001eHNsT  HUHDOPMAIIHH, METOJIUKH
CHUCTEMHOI'O  IIOXOJAa  JUIi  peIIeHHs
YK-1.1. E€MOHCTpUpYET
sHanme 1 HHI?HHOB TI::6I;ya npodeccronanpHbIX 3a1a4 —3. YK-1.1
o16ona pH 0606111eHI;1;; VYMeTh: 0TOMpaTh " 00001mare
- cb(f)pMauI/m METOTHKI nHopManMioo €  IOMOIIBIO  METOJOB
CHCTEMHOLO ’ HOIXONA g | CHCTEMHOTO  TOJAXOZA  JUIS  PEIUCHHs
eleHns o (be?CI/I(I)[HaHB}?LIX npodeccrnoHanbHbIX 3aa4-Y. YK-1.1
Saz[ar{ P Bnamers: wmeromamm cOopa, otbOopa
00001IEeHnsS “HpOpMALHH, METOINKHA
CHCTEMHOTO  IIOAXOJa  JUIi  peIICHHSA
npodeccrnonanpHbIX 3aga4-H. YK-1.1
3HaTh: TIPUHIIHIIBI aHaIM3a n
CHCTEeMaTH3allUl  Pa3HOPOIHBIX JIAHHBIX,
oLeHKH (P (PEKTUBHOCTH MPOLEAYp aHaIu3a
npobsieM W TPUHATHA  PEUICHHH B
YK-1. Cnocoben o
OCYIICCTBISTS npodeccuoHaNnbHOM  AesTenbHOCTH-3. YK-
1.2
TIOUCK, YK-1.2. AHanusupyer H
. YMeTh: aHaNM3WpOBaTh M CHCTEMAaTH3H-
KPUTHYECKHUN CHCTEMATH3HPYET PASHOPONHBIE | || o\ o bl TAHHBIE, OLEHHBATS
CucrteMHOE | aHaNM3 W CHHTE3 | JaHHBIE, ouenusaer | P P p ’
3¢ PEKTHBHOCTD TpoIIe Iy p aHanmm3a
U KpUTH- | HHQOpMAIHH, 3¢ PEeKTHBHOCTD mpouexyp .
npoGysieM W TOPUHATHA  pElICHHH B
YEeCKOe MPUMEHS T aHanu3a MpoOJeM W TPHHATHA o
o N ., | mpodeccnonanpHON nesrensHOCTH-Y. YK-
MBIIIJICHHE | CUCTEMHBIN pemieHnit B npodeccrnoHaIbHON 19
TIOZIXO, 75 | JeATeNbHOCTH .
eieﬂiﬂ A A Buagets: METOJlaMU aHanusa u
EOCTaBHeHHLIX CHCTEMaTH3allUi  Pa3HOPOIHBIX JIAHHBIX,
sanay oreHKH 3P PEKTUBHOCTH TPOIIECAYP aHAIN3a

mpobieM M NOPUHATHS — pelIeHHH B
npodeccuonansHoit gesitensHocTu-H. YK-
1.2

VYK-1.3 TIlpumeHseT HaBBIKH
Hay4HOTO TIONCKa u
MIPaKTHYECKOH paboTsI c
UH(OPMALMOHHBIMHU
UCTOYHUKAMH;

NIPUHATHUS PELLIEHUN

METOJaMH

3HaTh: MPHUHUUIBI HAyYHOTO TIOMCKa U
NPaKTUYECKON paboThI c
MH(POPMALMOHHBIMH HUCTOYHUKAMH; METOJIBI
npuHaTHS pemennid-3. YK-1.3

VYMeTh: BBHINOJMHATH HAYYHBIH TOUCK H
MPAKTHYECKYTO paboty c
HHPOPMALMOHHBIMU MCTOYHHUKAMU;

IPUMEHSTh METOJbl IPUHSATUS PELICHUN-Y.
YK-1.3

Bnaners: HaBBIKAMH HAay4yHOTO IIOMCKAa U
MIPAaKTUIECKO paboTsl c
MHPOPMAIMOHHBIMA HNCTOYHUKAMU;
MeToamMu npuHsaTHA pemenni-H. YK-1.3

4 COAEP) KAHUE JUCHUITJINHBI

4.1 TeMmaTH4YeCKHUH IJIAH JUCIUIIIMHDBI

OO0mIas TpyI0eMKOCTb JUCIMIITHHBI COCTABIISIET 3 3a4eTHBIX eauHuUIbI, 108 gacos.
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Paznenbr qucturummabl «MatemaTtrka» | BUAbl YA€OHOW Harpy3KH MO 3TUM pasjiejiaM PUBEICHBI

B Tabnuue 3.
020
— Bunbl yueOHOI HArpy3KH H MX
2 TPYA0eMKOCTh, Yachl
e &
< HaumenoBanue Mmoay.s (pasjaena, TeMbl) S ° o
5 JUCIHHUIINHBI g § é 2
= o = 9 & 2 3 =
) = = L = S &= @) =)
< ) = ] [~ =9
=¥ o 2 = =R & S A =
o1 ==} ) ; g =71 @] =
- = |28 |8 = S
=7 =
= =
| Paznen I. MaTpuuHas aaredpa u aHaJuTHYeCKAasi TeOMeTPHUst
L Tema 1. Marpuupl. Onepaunu Hag MaTpULIAMHA 3 2 - - 1
2. Tema 2. Onpenenurenn. OOpaTHas MaTpuLa 3 - 2 - 1
3. Tema 3. CrucTembl TUHEHHBIX aNreOpanvdecKux ypaBHEHUIH 5 2 2 - 1
4. Tema 4. Bextopsl. Onepanuy Hax BEKTOpaMu 3 - 2 - 1
5 |Temas. IIpsimast ¥ IIIOCKOCTH 5 2 2 - 1
6. |Tema 6. Cucremsl koopauHat. AddurHBIE 1 TOMEOMOpP(DHEIE 3 3 2 3 1
0TOOpaKCHUS
7 |Tema 7. Kpussle BTOporo nopsiaka 1 Ux 3aaHue 5 2 2 - 1
8. Tema 8. YpaBHeHUSsI KPUBBIX U TOBEPXHOCTEM 3 - 2 - 1
1 Pazgen II. OcHOBBI MATEMATHYECKOI0 AHAJIM3A
9. Tema 9. Dnementapubie Gpynkumuu. Kommnosuims Qyaxmii 3 - 2 - 1
10. |Tema 10. [Ipenen pynkiuu. beckoneurno OosbIime U 5 5 2 3 1
0OECKOHEYHO Malibie (hYHKITUH
11 \rema 11. PackpriTie npeneabHbIX HeopeaeIeHHOCTe! 2 - 2 - -
12. Tema 12. HucnoBsle NOCIEN0BATEILHOCTH 3 - 2 - 1
13 I Tema 13. [MpousBoanas u quddepeHnnan GyHKIUN 5 2 2 - 1
14. |Tema 14. CocraBiieHHEe ypaBHEHHI KacaTeNbHbBIX U 3 2 1
HopMautel. I'pamueHT QyHKITNN
15. |Tema 15. UccrnenoBanue XxapakTepHbIX CBONWCTB Tpaduka 3 5 1
(GYHKIIMM METOJaMU MaTEMAaTHYECKOTO aHaIM3a
16. |Tema 16. [lepBooOpa3nas. HeonpeneneHnplit HHTErpal, ero 5 5 2 1
cBoiicTBa. MeTo/1bl HHTEIPHUPOBAHUS
17. |Tema 17. HeomnpeaeneHHbIM HHTETPAJT OT aNTreOpandecKom 3 5 1
JIpobu
18. Tema 18. OnpenencHHbIN HHTErpa 5 2 2 - 1
19. Tema 19. HecobcTBeHHBIE HHTETPAIIBI 3 - 2 - 1
20. Tema 20. IIpunoxeHns onpeneneHHbIX HHTETPATIOB 3 - 2 - 1
JK3aMeH 36 36
Hroro: 108 | 18 36 - 18 36




4.1.1 JleKkuMoOHHbIE 3aHATUS

HaumenoBanne
O0bem,
Ne MOy, ®opmupyembie| CChIJIKH Ha
4acoB Kpartkoe conep:xanue
n/n pasaeia 3YH JILTePaTypy
AUCUUILTHHBI
1 |Marpuunas Tema 1. [Torstue marpurtel. Kitaccndukars 3VK-1.1,1.2,1.3 1-10
anredpa u BHI0B MaTpuil. JIMHeiiHbIe onepanun Haj YVK-1.1,1.2,1.3
aHaTUTHYeCKast 2 Mmatpuuamu. [IponsBeneHre MaTpuil. BYK-1.1,12,13
TEOMETPHS DleMeHTapHbIe TPeoOpa3oBaHUs CTPOK MATPHIIL.
OKBHBaJICHTHbIC MaTpuIlbl. PaHT MaTpHLbl
Tema 3. Matpuunsie ypaBHeHus. OOmuii BUI 3YK-1.1,1.2,1.3 1-10
CHCTEMBI aIrebpandecKuX JIMHEHHbIX ypapuenui.| YYK-1.1,1.2,1.3
CoBMeCTHBIC U HECOBMECTHEIE, onpeaenennbie n | BYK-1.1,1.2,1.3
2 HEOlpeeJIeHHbIE, OAHOPOJHbIE U HEOIHOPOIHbIC
CHUCTEMBI YpaBHEHUN. MaTpUUHbBIA METOT
peLICHHUs ONIPEeTICHHON CUCTEMBI IMHEHHBIX
YpaBHEHUII.
Tema 5. O01ee, KAHOHHYECKOE, HOPMAITLHOE, 3V¥K-1.1,1.2,1.3 1-10
IapaMeTpUYECKUE YPABHEHHS PSAMOM Ha YVK-1.112,1.3
IJIOCKOCTH; YPABHEHUE NPSAMOU, IPOXOAAIIECH BYK-111.2,13
yepe3 2 TOUKH, — IPSIMOM € YIII0BBIM
2 ko3 puLmeHTOM, — IPSMON B OTpe3Kax, —
IIPSIMOM, TPOXOASIILIEH Yepe3 TOUKY
NEePIEHIUKYISIPHO JAaHHOMY BEKTOpY. 3aaHue
NPSMOM U TJIOCKOCTH B TPEXMEPHOM
NPOCTPAHCTBE. YpaBHEHUE OTPE3Ka MPSMOH.
Tema 7. Bunel KpuBBIX 2-TO MOPsIIKA, UX 3VK-1.1,1.2,1.3 1-10
obuee ypasuenue. Kpusble Broporo nopsiaka | YYK-1.1,1.2,1.3
2 KaK Tr€OMETPUUYECKOE MECTO TOYEK. BYK-1.1,12,13
KanoHnuueckue ypaBHEHHUs! KPUBBIX BTOPOTO
NOPsIIKA, OCHOBHBIE MAPAMETPBI 3TUX KPHBBIX
2 |OcHOBHI Tema 10. Onpenenenue npeaena QyHKUNH. 3VK-1.1,1.2,1.3 1-10
MaTEMaTHYECKOTO HenpepbIBHOCTL QYHKIIMK B TOUKE ¥ HA YVK-11,12,13
aHajam3a 2 unTepsaie. Kinaccudukaiiys Touek pa3pbiBa BYK-11,1.2,13
¢bynkuun. beckoHeuHO 1 OECKOHEYHO Mallble
byHKIIUH.
Tema 13. [IpousBoaHas GpyHKIHH. 3YK-1.1,1.2,1.3 1-10
[eoMeTpUYECKHil M MEXAaHUIECKUH CMBICT YVK-1.1,1.2,1.3
npousBogHoil. HeoOxoaumoe u nocrarounoe BYK-1.1,12,13
2  |ycioBue CyIecTBOBaHHUS MPOU3BOJHON (DYHKIIUH
B Touke. OCHOBHBIE CBOWCTBA MPOU3BO/IHBIX.
[IponsBoaHbIE CIOKHBIX QYHKITHH.
Juddepennman GyHKIMN.
Tema 15. HaxoxaeHre UHTEPBAJIOB 3VK-1.1,1.2,1.3 1-10
MOHOTOHHOCTH, TOYEK JIOKaJIbHBIX SkcTpeMymoB, | YYK-1.1,1.2,1.3
2 . BYK-1.1,1.2,1.3
TOYeK neperuda KpuBoi. BeprukanbHele, 1
HaKJIOHHBIE Y TOPU30HTAIBHBIE ACHMITTOT KPUBOU
Tema 16. IlepBooOpasnas ¢ynkmms amsa| 3YK-1.1,1.2,1.3 1-10
Gynkumn  f(X).  Omnpenenenne  nHaxoxnenne| YYK-1.1,1.2,1.3
HEONpE/ENEeHHOr0 HMHTerpana kak omepamun,| BYK-1.1,1.2,13
2 obpatroii nuddepernmpoBanunio. aTErpamsHbIe
kpuBble. CBOWCTBA HEOTIPENIEIIEHHOTO HHTETpaa.
TabnuuHbIE HWHTETPaJbl. Merton
HETOCPEICTBEHHOTO NHTETPUPOBAHUSI.
2 Tema 18. Hurerpanpuas cymma. Onpenenenue| 3YK-1.1,1.2,1.3 1-10
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ONpPENEICHHOr0  HWHTErpajga Kak  Openena
WHTETpalbHOM CcymMMmbl. HeoOxommmoe yciaoBue
uHTerpupyemMoctd  ¢yakouu.  JlocratouHoe
yCIIOBUE WHTETPUPYEMOCTH (hyHKIIH.
T'eomerpuueckuit CMBICTT OIPEAECIEHHOr O
uHTerpana. CBoWCTBa ONpeIeJIEHHOTO HHTErpaa.
®opmyna Hetotona Jleiibuuma. WMuTerpan c
MIEPEMEHHBIM MPEAEIIOM UHTETPUPOBAHHUSL.

YVYK-1.1,1.2,1.3
BVYK-1.1,1.2,1.3

Hroro: 18

4.1.2 IlpakTHyecKue 3aHATHS

HaumenoBanmue
MOIYJIsl,
pasaena

JUCIHILINHBI

Oonbem,
JacoB Kpatkoe conep:kanue

dopmupye-
Mbl€
3YH

CchLIKH
HA
JuTepaTy

PY

Pazgean l.

Tema 2.
Onpeaenurenu.
OOpaTHas MaTpuIla

Onpenenurenn, HMX CBOMCTBA, AalrOpUTMB]
BeIUUCIeHUsT omnpenenuTenacid. CoOCTBEHHbIE]
uMclia  KBaJpaTHOM  Marpuilbl. MMUHOPBI
MaTpuLbl, O0a3uCHBIE MUHOPBI, IJIABHBIC
MUHOpBI KBaJpaTHOM MaTpHIbl, MHHODBI
PJICMEHTOB KBaJpaTHOMN MAaTpHUIIBL.
IAnreOpandeckue IONOJHEHHS] 3JEMEHTOB
KBaszpaTHOM Matpuipl. OOpaTHas MaTpula.
HeoOxomumoe ¥ IOCTAaTOYHOE  YCIIOBHE
CYIIECTBOBAaHUS o0OpaTHO# MaTpPHLEBL.
MeToapl pacueTa OOpaTHOW MaTpHIBI U
MpOBEpKa MPaBUILHOCTH pe3ysibTaTa pacyera.
MeToa onpeaesIeHus paHra MaTPHULB

3VK-1.1,1.2,1.3
YYK-1.1,1.2,1.3
BVK-1.1,1.2,1.3

1-13

Tema 3. Cucremsl
ITMHEHBIX
aIreOpanvecKux
YpaBHEHUI

PelieHue onpeneneHHoNn CUCTEMBl YpaBHEHUH]
mo ¢opmynam Kpamepa. Merox Iaycca)
[PELLICHUS] CUCTEMBl JIMHEMHBIX YpaBHEHUM.
Teopema Kponekepa-Kanemnu. basuchHoe
peIeHne B cirydae pelIeHns
HEeoIpe1eJIeHHON CHUCTEMBI JIMHENHBIX
anreOpanvyecKkux ypaBHEHUH

3VK-1.1,1.2,1.3
YYK-1.1,1.2,1.3
BVK-1.1,1.2,1.3

1-13

Tema 4. BekTopsl.
Onepannn Ha[|
BEKTOpaMHU

3asaHue KOOPAMHAT TOYKH B NMPSMOYTOJIBHOM]
eKapToBOM cucTeMe KOOpZAWHAT.
Koopaunaatet palinyca-BeKTopa,
poBeeHHOrO B TOouky M(X; Y; ), u erg
[pa3ioXeHue Mo OpTaM JIEKApTOBOM CHUCTEME
KoopauHaT. Hampapinsronme KOCHHYCHI Kak|
MPOEKIMN EeIWHUYHOTO paJnyca-BeKTOpa Ha
KOOpAMHATHBIE OCHU JIEKapTOBOM CHCTEMB]
KoopauHat. CBOOOIHBIE BEKTOPHI. Y CIOBUS
paBeHCTBa BekTopoB. KomnuHeapHble U
KOMIUIaHapHbIE  BEeKTOpbl. KoopauHaTHOE]
[Ipe/ICTaBICHNE BEKTOPOB. JlIMHa BeKToOpa.
Hynepoli  BexkTtop. EIMHWYHBIA ~ BEKTOD.
HopMmupoBaHHbIT BEKTOP. JIuHeHbIe]
omeparuu  Hajx  BekTopamu.  CkaispHoe,
BEKTOPHOE U CMEIIAaHHOE TIPOM3BEACHNUE
BEKTOPOB. CsaoiicTBa IIPOU3BEACHU
BekTopoB. HeoOxoanmoe ©  J0OCTaTOYHOE]
[yCIIOBUE OpPTOTOHAIBHOCTH BEKTOPOB.
IAnrebpandeckast u reoMeTpuyecKasy
[TPOEKLIMU BEKTOpA HA APYTOM BEKTOP.

3Y¥K-1.1,1.2,1.3
YVYK-1.1,1.2,1.3
BYK-1.1,1.2,1.3

1-13




4 |[Tema 5. Ilpsamas u Perienue reOMETPUYECKUX 3agay 3YK-1.1,1.2,13 1-13
JI0CKOCTb MIaHUMETpUH M cTepeoMerpud Mertogamu| Y YK-1.1,1.2,1.3
AHATUTHYECKOI TEOMETPHH. BVK-1.1,12,13
5 [Tema 6. Cucrems] Dopmynsl  TpeoOpa3oBaHMS  JEKAPTOBBIX 1-13
KOOpJIWHAT. KOOpIMHAT  (UKCHUPOBAHHOM  TOYKH  HA
A duHHBIE u [UIOCKOCTH TIPM TOBOPOTE KOOPAWHATHBIX|
roMeoMOpQHbIE Oceli HMCXOOHOM CHCTEMBI Ha Yroi ¢ ¢
0TOOpaXKeHus COXpaHEHHEM Hadana KOOpAMHAT. 3alaHue]
KOOpIAMHAT TOYKM B IOJSIPHOW CHUCTEME]
KOOpAWHAT Ha TIOCKOCTH, B
[UTHHIPUYECKON 1 C(bepnt“{ecxou CHCTEMAX|  ayy 11 15 13
KOOpZIMHAT. CucTeMsl TMHEHHO 3aBUCHUMBIX U VYK-111.2 1.3
IIMHCHHO HE3aBHCHMBIX BEKTOPOB. llpusHak pyp.1112 13
IMTMHEHOW HE3aBUCHUMOCTH BEKTOPOB. ba3zuc u
[Pa3sMEpHOCTh BEKTOPHOT'O IPOCTPAHCTBA.
IPasiiosxeHne BexTopa mo 6asucy. Addunnas
KOCOYTOJIbHAS cucreMa KOOPJIUHAT,
KOOpJMHATHI TOYKM B OSTOM KOOPJIWHATHOU
crcreMe. Addunnrie  mpeoOpazoBaHwS]
[UIOCKOCTH W HMX CBoWcTBa. ['omeomopdHbIe
TOTIOJIOTUYECKHUE npeoOpa3oBaHus
reoMeTprUYEeCcKUX (GUryp U Tel
6 [Tema 7. Kpussle IAnipoOaryst anropuTMa npuseneHus kpusblx| 3YK-1.1,1.2,1.3 1-13
BTOPOTO TOpsAKA H BTOpPOr0 TIOpsiKa K TaBHbIM ocsiM npu| YVYK-1.1,12,13
MX 3a1aHUE 3aJaHHOM OOLIEM YPaBHEHMH KPHBOIA. BYK-11,12,13
7 |Tema 8. YpaBHeHUs [lapameTpuueckre ypaBHEHHUS U YPaBHEHHUS B 1-13
KPUBBIX u MOJSPHBIX ~ KOOpPIWHATAX  KPUBBIX  HA
MOBEPXHOCTEH [UIOCKOCTH U TOCTPOEHHE TIpadUKOB ITHX| 3YK-1.1,12,1.3
KpuBblX. IloBepxHOCTH 2-TO MOpsIKa, HX Eziiiig ig
KaHOHMYECKUE ypaBHEHUs. LmimHapudeckue T
M KOHWYECKHE TMOBEpXHOCTH. I[loBepxHOCTH]
BpaleHus
Paznen I1. OcHOBBI MaTeMaTHUYECKOI'0 AHAJIM3A
8 |Tema 9. Knaccudukanus sneMeHTapHBIX QYHKINH. 3VK-Ll 1.2 13 1-13
OnemMeHTapHbIe I'paduky mpocTeHmx MeMEeHTapHBIX YYK-i. 1 1_'2,’ 1:3
(GyHKLINY. ¢ynkunit. CnoxHas GyHKIUS KaK BYK-1.1.1.2,1.3
Komnozunus KOMIIO3ULMS DJIEMEHTAPHBIX (DYHKIIMH.
GyHKIMI
9 Tema 10. [Tpexnen MeToibl BEIYUCIICHHS TIPEAETOB (QYHKIUH, 1-13
(hyHKIHH. MEPBbII 3aMeyaTeNbHbIN Ipeei, BTOPOU
Beckoneuno 3aMevaTeNbHbIN npenen. OnpeneneHue 9nucia 3};1;1111 ig ig
Oonpve u Pa3pbIBOB aHATTMTUYECKH 3aJIaHHOMN QyHKIIMN BYK-l:lll.Z, 1'3
OECKOHEYHO MaJlble W ompejielieHre ux poja. beckoneuno D
GbyHKIIH 0oJbIIMe ¥ OECKOHEYHO Maltble (PYHKITNHU, UX
CBOMCTBA
10 |Tema 11. PackpeiTre [Tpuemsl packpertust HeonpenenenHocreit 0/0,( 3VK-1.1,1.2,1.3 1-13
MpEAEIIbHBIX o0/, 0 — 00, 0-00, 12, 0°, oo? VVK-1.1,1.2,1.3
HEOIPEeeTICHHOCTEH BYK-11,1.2,1.3
11 |Tema 12. Yucnossie OnpeneneHne YuciIoBbIX 3VK-11 12 13 1-13
MOCJIEI0BATEILHOCT nocjenoBaTebHOCTeH. Cxonsmuecs u VYKL 1 1_2: 13
u pacxojsiuecs MocieA0BaTeIbHOCTH. BYK-1.11.2 1.3
[penensl 4UCIOBBIX TIOCIIENOBATENFHOCTEH 1
HX CBOMCTBa
12 [Tema 13. [IpousBoansle Beicuiero nopsiaka. [Ipasuio 3YK-11,12,13 1-13
[pownsBoaHas u Jlonurans. Yacthble npoussoausie Gpynkuun | YYK-1.1,1.2,1.3
muddepeHunan IByX nepemeHHbIX. [IponsBoanas GpyHKuuu BVK-11,12,13

10




dhysKIIHA OJHOU MepeMeHHOH, 3aJTaHHOM B
rapaMeTPUUECKOI 1 HesIBHOM (hopMme.

13 [Tema 14. VYpaBHeHHE KacaTeNbHOM MW HOpMaId K 1-13
CocraBnenue KpuBoii B Touke M(Xo; VYo), 3amaHHOU
ypaBHEHHI ypaBHenueM Y = Yy(X) u F(x, y) = 0. 3yKk-1.1,1.2,1.3
KacaTeJIbHBIX U 2 HopMmanbhblii  BeKTOp K  mHoOBepxHOCcTH.| YVK-1.1,1.2,1.3
HopMareii. ['paguent VYpaBHeHue KacatenbHOW Tockoctm M| BYK-1.1,1.2,1.3
GbyHKIIIH HopMainu B Touke P(Xo, Yo, Zo). I'pamuent

byakmmu  z = z(X, Y). HWurepnperanus
HaNpaBJICHUsI FPaJNeHTa U aHTUTPAJAUEHTA.

14 |Tema 16. MeTton npeoOpa3oBaHus IEpEeMEHHON 1-13
[TepBooOpaznas. UHTETPUPOBAHUSA, METOJI UHTETPUPOBAHUA 3Y¥K-1.1,1.2,1.3
Heonpenenennslii 2  |moacraHOBKOM, METOA MHTETPUPOBAHMUS 11O YVYK-1.1,1.2,1.3
MHTETPAI, €T0 YaCTSM. BYK-11,1.2,13
CBONCTBA. MeTobl
WHTETPUPOBAHHUS

15 |Tema 17. Merton HEoTpeieTleHHBIX KOA( (DUITMEHTOB 1-13
Heonpenenennsiit JUTSL TOKICCTBEHHBIX MHOTOWJICHOB.,

HUHTETpaj OT IIpencraBnenue HeMpaBUIbHON
anredpandeckoit anredpandeckoil TpoOH B BUIE CYMMBI €€ 3“;(' 11'11’ i; }g
pobu 2 LEJION YacTH ¥ IPaBHILHON IPOOH. EzKl 11213
PaznoxeHune MpaBUIBHOM anredpandyeckoit e
Ipobu Ha mpocrtenmme. HaxoxaeHne
HEOIPEeIeICHHOTO UHTErpaia oT
aIreOpanveckon ApooH.

16 |Tema 18. [IpakTuueckne METOABI HAXOXKACHUS 1-13
OnpeneneHHbIi onpenenaeHHoro uurerpaina. opmyisl 3VK-1.1,1.2,1.3
HHTErpai 2 |pacuera OIpenelIeHHBIX HHTETPAJIOB OT YVK-1.1,1.2,1.3

HATypaJIbHBIX CTEMIEHEH SiN X 1 COS X B BYK-1.112,13
npenenax ot 0 g0 /2. Haxoxnenue
IJIOIACH KPUBOJIMHEWHBIX Tpanenuil.

17 |Tema 19. Omnpenenenne HeCOOCTBEHHBIX HHTETPAJIOB 1- 1-13
HecoOcTBennsblie ro 1 2-To pona. AGCOIOTHAS CXOIUMOCTh 3VK-1.1,1.2,1.3
HUHTETPaJIbI 2 HecoOCTBeHHOTO MHTerpaia. KocreHHbie VVK-1.1,1.2,1.3

MIPU3HAKU CXOJIMMOCTH HECOOCTBEHHBIX BYK-1.1,1.2,1.3
uHTErpanoB. MccnenoBanne CXOAMMOCTH U
HaXOXKJCHHE HECOOCTBEHHBIX HHTETPAJIOB

18 |Tema 20. Haxoxenue riomaau GuUrypsl Ha 1-13
[Mpunoxenus KOOPJIMHATHOW TUTOCKOCTH, OTPAaHUICHHON
OTIpEe/IeIIEHHBIX o  |PAUAHHBIMH NPAMBIMA 1 KPHBBIMIL IMHIAMIL 3}?}21111 i; ig
HMHTETPaJIoB oObeMa Tena, 00pa3oBaHHOTO B Pe3y/IbTaTe BVK-l.l,l 51 3

BpAIIIEHHsI BOKPYT OCH X HJIH OCH Y (pUrypsl, T
OTpaHUYCHHOH 33 JAHHBIMHU JTUHHUSAMU;
KOOpJIMHAT IICHTpa Macc TeJa.
Hroro: 36
4.1.3 JlaGopaTopHble 3aHATHUS- HET
4.1.4 CamocrosiTe/ibHas padoTa CTy/IeHTa
HaumenoBanune | O0neMm,

Ne ®opmupyemblie | CCLLIKH Ha
MOAYJIsl, pa3jesa| 4acoB Bug CPC

n/n 3YH JHTEpPaTypy

JTUCIUTIIMHBI
Paznen |. MaTpuuHas ajareépa u aHaJuTH4YecKasi reOMeTpusi
1 (Tema 1. MaTpuupl. 3VK-1.1,1.2,1.3 1-13
[IpopaboTka u n3ydeHue y4eOHOTo VVK-1.1,12,1.3

Onepanuu Haj
MaTpULIaAMHU

0,5

Matrepuajia JCKIUOHHOI'O 3aHATHUA

BVYK-1.1,1.2,1.3
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2 (Tema 2. IIpopaboTka 1 u3ydeHne yaeOHOTO 3VK-1.1,1.2,1.3 1-13
Onpeaenureny. 05 MaTtepualia JEKIHOHHBIX U IIPaKTUIECKUX YVK-1.1,1.2,1.3
OO0paTHas MaTpHLa ’ 3aHATHH. Beimonnenue nomamunero 3aganns | BYK-1.1,1.2,1.3

No 1

3 [Tema 3. Cucremsl [IpopaboTka 1 U3y4yeHne yueOGHOro 3VK-1.1,1.2,1.3 1-13
JIMHEUHBIX 1 Marepuala JEKIHOHHBIX U IPAKTUIECKUX YVK-1.1,1.2,1.3
anreOpanvyecKux 3aHATHI. BeIOIHEHUE TOMAIIHETO 3a0aHUs BVK-1.1,1.2,1.3
ypaBHEHUI Ne 2

4 Tema 4. BeTopb. [IpopaboTka 1 n3ydenne yaeOHOTO 3VK-1.1,1.2,1.3 1-13
Oneparun Haz 1 Marepualia JeKIUOHHBIX U IPAKTUYSCKUX VVK-1.1,1.2,1.3

3aHsaTU. BelnojHeHue qoManiHero 3agaHus BVK-1.1,1.2,1.3
BEKTOpaMH No 3

5 |Tema 5. Ilpsmas u [IpopaboTka u nzydeHue yaeOHOTO 3VK-1.1,1.2,1.3 1-13
IUIOCKOCTh 1 MaTrepualia JICKIIMOHHBIX U IIPAKTUYECKUX YVK-1.1,1.2,1.3

3aHATHI. BEIIOIHEHHE TOMAIIIHEr O BVYK-1.1,1.2,1.3
3amanms No 4.

6 (Tema 6. CricremMbI VKLl 12 13 1-13
KOOPHHAT. [IpopaboTka u nzydeHue yaeOHOTO VVK-1.1,1.2,1.3
Addunnble 1 1

MaTepHualia IPaKTUYECKOT O 3aHATUSA BVK-1.1,1.2,1.3
romMeoMopGHBIS
0TOOpaKCHUS

7 |Tema 7. Kpubie [IpopaboTka 1 u3ydeHue yueOHOro 1-13
BTOPOIO MOPSAKA U MaTepuraa JCKIIMOHHBIX M MPAKTHUECKUX 3};}}{(1111 ig %g
UX 3aJlaHHE 1 3aHATHH. BeINONHEHHE TOMALIHETO BYK-1112 13

3amanus Ne 5. [TpoxokJIeHUE TEeCTHPOBAHUS R
110 Bompocam pyOeskHoro Tecra Ne 1

8 [Tema 8. 3VK-1.1,1.2,1.3 1-13
VpaBHEHHUS KPHBBIX 1 [TpopaboTka u U3y4eHue yaeOHoro VVK-1.1,1.2,1.3
¥ IOBEPXHOCTE Marepuala IpaKTHYECKOrO 3aHsTHs BVK-1.1,1.2,1.3

Paznen |1. OcHOBBI MATEMAaTHYECKOT0 AaHAJIN3A
9 [Tema 9. 1-13
[TpopaboTka u U3y4eHue yaeOHoro 3VK-1.1,1.2,1.3

DJIeMEHTapHbIE
dyHKmH 05 MaTepralla JIEKIMOHHBIX U IIPAKTUIECKUX VVK-1.1,1.2,13

Y ) ! 3aHATHI. BRINOJIHEHHE TOMAIITHETO BVK-1.1,1.2,1.3
Kommo3umus

N 3aganus Ne 6.
GyHKImA
10 |Tema 10. IIpenen 1-13
yHKIHH. 3VK-1.1,1.2,1.3
beconeutio L | wanepuans sexmonm » mpasecxnx | YYKATL2 13
OOJIBIIINE U P VH JIeKt P BYK-1.1,1.2,1.3
3aHITHA.

OECKOHEYHO MaJlble

GyHKIMH

11 |Tema 11. 1-13

[IpopaboTka 1 u3yueHue y4eOHOro 3VK-1.1,1.2,1.3

PackpsiTue

HpeebHBIX 1 MaTrepualia JIEKIIMOHHBIX U IPAKTUYECKUX VVK-1.1,1.2,1.3

P 3aHATHI. BeITIOIHEHHE TOMATHETO BVK-1.1,1.2,1.3
HEOTpeIeJIeHHOC-
N 3aganus Ne 7

Tel

12 |Tema 12. 3VK-1.1,1.2,1.3 1-13
UwucioBbie 1 [IpopaboTka n m3ydeHne yaeOHOTO VVK-1.1,1.2,1.3
I10CJIEI0BATEIIb- MaTepHralia IpakKTHYECKOTO 3aHATHS BVYK-1.1,1.2,1.3
HOCTH

13 |Tema 13. 3VK-1.1,1.2,13 1-13
TpomssonKas 1 gg:ep af;;; i;“li};ﬁjs 5111166;(;;1(:16%14)( YYK111.2,13
nnddepenmman pHe H p BYK-1.1,1.2, 1.3

3aHITHA.
GyHKIIH

14 |Tema 14. [TpopaboTka 1 u3y4eHue y4eoHoro 3YK-1.1,1.2,1.3 1-13
CocraBnenne 1 MaTepHuaia JEKIIUOHHBIX U MPAKTHICCKUX VVK-1.1,1.2,1.3
ypaBHEHHI 3aHATHI. BBITIOITHEHNE TOMAIITHETO BVK-1.1,12,13
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KacaTeNIbHbBIX U 3amanus Ne 8
HOpMaJeH.
I'pagueHT QyHKIMN
Tema 15. 1-13
HccnenoBanne
XapaKTePHBIX 3YK-1.1,1.2,1.3
CBOICTB rpaduka 1 [IpopaboTka u uzydeHue yueOHOro VVK-1.1,1.2,1.3
byHKIUH MaTepuaia JCKIHOHHOTO 3aHITHS BYK-1.1,1.2,1.3
MeToJaMu
MaTeMaTHYECKOTO
aHanmm3a
Tema 16. 1-13
I[TepBooOpasHast. 3VK-1.1,1.2,1.3
HHTErpa, ero N BVYK-1.1,1.2,1.3
N 3aHSTHIA.
cBoiicTBa. MeTonbl
UHTETPUPOBAHUS
Tema 17. [IpopaboTka u uzydeHue yueOHOro 1-13
Heonpenenennsrit Marepuaa JEKIHOHHBIX U MPAKTHYECKUX 3,3;11211:& ig ig
UHTETPa OT 1 3aHATHH. BBINONHEHHE TOMALIHETO BYK-1112 13
anrebpandeckoi samanust Ne 9. [IpoxoxIeHHE TECTUPOBAHUSI T
Japobu 10 BOTpocaM pyoexHoro tecta No 2
Tema 18. IIpopaboTka u U3y4deHue yaeOHOro 2%7}]((1111 ig ig’ 113
OnpeneneHHbli 1 MaTepuaa JIEKIMOHHBIX U MPAKTHYECKHX BYK-1. 1: 1_2: 13
HHTCTpall 3aHATHH.
3VK-1.1,1.2,1.3 1-13

Tewa 19. ITpopaboTka 1 U3y4yeHUue yaeOHOTO VVK-1.1,1.2,1.3
HecobcTBennbie 0,5

MaTepuralia IpakTHYECKOrO 3aHATHSA BVYK-1.1,1.2,1.3
UHTETPaJIBI
Tema 20. 3VK-1.1,1.2,13 1-13
[Mpunoxexus 1 [TpopaboTka u U3y4eHue yaeOHoro VVYK-1.1,1.2,1.3
oTpeIeIeHHBIX MaTepHana MpakTUICCKOro 3aHITHS BVK-1.1,1.2,13
MHTETPAIOB

Hroro: 18

4.1.5 UnTepakTuBHbIEe (POPMBbI 3aHATHI — He MPEAYCMOTPEHbI Y4eOHbIM INIAHOM
4.2 YyedHO-MeTOaAMYeCKOe U HHPOPMANIMOHHOE 00ecTiedeHue TUCIUTIMHBI

4.2.1  Jlureparypa

1. Maremaruka : yue0. nocodue / FO.M. Jlanunos, JI.H. XKyp6enko, I'.A. Hukonora, H.B. Hukonoga, C.H.
Hypwuesa ; nox pen. JI.H. XKyp6enxko, I'.A. Hukonosoii. — M. : UHOPA-M, 2019. — 496 c. — (Bsicmiee
obpasosanue: bakamaspuar). - Pexxum moctyma: http://znanium.com/catalog/product/989799

2. Maremaruka B mpuMepax 1 3aj1auax : yue0. mocodue / O.M. [ertspesa, JI.H. XKypbenko, I'.A.
Hukonosa, H.B. Hukonosa, C.H. HypueBa. — M. : UH®PA-M, 2019. — 372 ¢. — (Bricmee
obpasosanwue: bakanaspuar). - Pexxum moctyma: http://znanium.com/catalog/product/989802

3. 64 nexuuu o marematuke. Kanra 1 (exkuuu 1-39) [Dnextponssiii pecypc]/ B.I1. Baxnaes [u qp.].—

OneKkTpoH. TekcToBble faHHble.— HikHuit Horopon: Hmkeropoackuii rocyaapcTBEHHbII
apXUTEKTYpHO-CcTpouTeNbHbIN YHUBepcuTeT, DBC ACB, 2012.— 284 c.— Pexum noctyna:
http://www.iprbookshop.ru/15973.html.— DB5C «IPRbooks»

4. 64 nexuuu o marematuke. Kuura 2 (yiexuuun 40-64) [Dnexrponnsiii pecype]/ B.I1. Baxmaes [u mp.].—
OneKkTpoH. TekcToBble faHHble.— HikHuit Horopon: Hmkeropoackuii rocyaapcTBEHHbIN
ApXUTEKTYPHO-CTpOoUTeNbHbINA YyHUBepcuTeT, DbC ACB, 2012.— 199 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/15974.html.— 3BC «IPRbooks»

5. bazoBble paznensl MaTeMaTHKH [t 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 oOpasopanue) ISBN 978-5-16-
106604-1 (online) - Pesxum moctyna: http://znanium.com/catalog/product/966048
6. Aumnameesa E.A. Maremaruka. YacTs 1 [OnexkTpoHHsbIi pecypc]: yaeOHoe mocodue/ Anameea E.A.—

DIeKTpoH. TeKcToBBIE JaHHbIe.— Camapa: [I0BOKCKHIA TOCYAapCTBECHHBIN YHHBEPCHUTET
TeJleKoMMYHHKauui u nadopmaruku, 2016.— 196 ¢.— Pexum moctyma:
http://www.iprbookshop.ru/71851.html.— DBbC «IPRbooks»

7. AnameeBa E.A. Maremaruka. Yacts 2 [DneKTpoHHBIH pecypc]: yueOHoe mocobme/ AnameeBa E.A.—
OnekTpoH. TekcToBble JaHHble.— Camapa: IIOBOJDKCKMH  TOCyIapCTBEHHBI  YHUBEPCUTET
TEJIeKOMMYHUKAIHH u WH(POPMATHKH, 2017.— 166 c— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/75383.html.— 3BC «IPRbooks»

8. COopHuk 3a/1a4 u ynpakHeHu# o mareMatuke. Yacte 1 [D1eKTpoHHBIH pecypc]: yueOHOe mocolue st

By30B/ B.H. Heilimapk [u np.].— DnekTpoH. TekcToBble nanubie.— Himkuuit Hosroposa: Hmwkeropoackuii
rOCYJapCTBEHHBIN apXUTEKTYPHO-CTpOUTeNbHbBIN yHHBepcuTeT, ObC ACB, 2016.— 105 ¢.— Pexum
nmoctymna: http://www.iprbookshop.ru/80835.html.— DBC «IPRbooks»

9. COopHHK 33/1a4 ¥ YIpaXHEHHUH 110 MaTeMaTHke. YacTh 2 [DNeKTpoHHEIH pecypc]: yueOHOe mocooue s
By3oB/ C.II. TopbukoB [u ap.]— OnekTpoH. TekcToBble maHHble.— Hmkuuit Hosropomn:
Hwxeropoackuit rocyaapcTBeHHBIH apXUTEKTYpHO-CTpouTenbHbl yHuBepeutet, O6C ACB, 2017.— 71
¢.— Pexum noctyna: http://www.iprbookshop.ru/80836.html.— DBC «IPRbooks»

10. KouerkoBa U.A. Marematuka. [Ipaktukym [DnekrpoHHBIH pecypc]: yaeoHoe mocoomne/ KoueTkora U.A.,
Tumomko JK.M., Cenesenp C.J.— DNeKTpOH. TEKCTOBBIE JaHHbIe.— MuHck: PecnyOnukaHckuii
UHCTUTYT TpodeccuonansHoro obpazoBanust (PUIIO), 2018.— 505 c.— Pexum pocryma:
http://www.iprbookshop.ru/84874.html.— 3BC «IPRbooks»

422 Y4eOHO-MeTOAMYECKHE MATEPHAJIBI U OCO0NS, HOPMATHBHBIE TOKYMEHTBI

11. YyeOHo-MeTomuueckoe nocobue no AucuuiinHe Matemarnka. Maremarndeckuii ananus. Yacts 1
[DnexTponHbIl pecypc]/ — DIIEKTPOH. TEKCTOBBIC AaHHbIe.— M.: MOCKOBCKUH TEXHHUUYECKUH
YHHUBEPCUTET CBs3U U HHPopMmaTuku, 2016.— 26 ¢.— Pexum mocryma:
http://www.iprbookshop.ru/61491.html.— 3BC «IPRbooks»

12. Y4eOHO-MeTOAMYECKOE TOCO0Ue Mo quciuminHe Matemaruka. YacTs 2 [DnekTpoHHbIN pecypc]/ —
DNEKTPOH. TEKCTOBBIE JaHHBIE.— M.: MOCKOBCKUI TEXHUYECKII YHHBEPCUTET CBS3H U MHPOPMATHKH,
2016.— 28 ¢c.— Pexum poctyna: http://www.iprbookshop.ru/61492 . html.— DbC «IPRbooks»

13. Maremaruka B mpuMepax u 3agadax: Yuedbnoe nocooue/Kypoenko JI. H., Hukonosa I'. A., Hukonosa H.
B., Hertsapesa O. M. - M.: HUIl UH®PA-M, 2016. - 372 c.: 60x90 1/16. - (Briciiee odpazoBanue:
bakanaepuar) (Ilepermnér) ISBN 978-5-16-011256-5 - Pexum gocryma:
http://znanium.com/catalog/product/484735

4.2.3  CoBpemeHHBIE TpodeccHOHaTbHBIE 0a3bl MaHHBIX W HH()OPMAIMOHHBIE CIIPABOYHEIC
CUCTEMBI - DneKTpoHHO-OnOmoTeuHas cucrtema «IPRbooksy.

Y4eOHo-MeToanueckoe U nHpopManroHHoe obecredeHne JUCIUILTHHBI COOTBETCTBYET
oubmmoreunomy douay CI'Y

o e

(7 "

,7/1“ i ——— —

3aB.0n0OIHOTEKOMN Mpeicuna E.C.

/_AAI0ANUCH

4.3 ®opMmbl U cofepKaHMe TeKYLIelH U MPOMeKYTOYHOI aTTeCTAlMU MO AUCHUIINHE

Tekymas arrecranus 1o AUCHUIUIMHE «MaTeMaTHKa» OCYIIECTBIAECTCS B (OpMe MPOBEACHUS YCTHOTO
oTpoca, IBYX PYOEKHBIX TECTOB, OTUETOB IO BEHITIOJHCHUIO JOMAMTHUX 3amaHuil. dopma MpoMEKyTOUHOM
aTTeCTalMy — SK3aMeH.

OLeHOYHBIE CPEJICTBA M0 IUCUHUIUIMHE COJAEPKAT:

—BOMPOCHI JIJIs1 YCTHOTO OIPOCa;

— pyOeXHBIE aTTeCTallMOHHO-THarHocTUIecKue TecThl Ne 1, Ne 2;
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— JIOMalTHue 3aJaHus 1Mo TeMaMm: «Marpunb», «CHUCTEeMBbl JMHEHHBIX YpaBHEHUN», «BekTopel M mx
npwioxeHus», «lIpsMas u mrockocTsy, «Kpusble 2-ro mopsmka», «Cynepmosurus QyHkimi. Toduku pa3psiBa
dbynaxmity, «[penensy, «luddepernupoBanuey, «HeonpeneaeHHbIC HHTETPATBI;

— DK3aMEHAIlMOHHBIE BOIIPOCHI;

— KOMIUIEKT SK3aMEHAIlMOHHBIX OWIIETOB.

Cojaepxanue MaTepuaioB A TEKYHIEH W MPOMEXKYTOUYHOM aTTeCTallM MO NUCUUIUIMHE MPUBEICHBI B
npujIaraeMoMy K JaHHo# padodeit mporpamme @OC 1o AUCIHATUIHHE.

DK3aMEHAIMOHHBIE BOIPOCHI

1. MaTpunpl: OCHOBHBIE TMOHATHS, oOmnepanuu Haa Marpuuamu. CBoiicTBa MaTpull. OIeMEHTapHbIE
npeoOpa3oBaHMs CTPOK MaTPHIbl. DKBUBAICHTHBIE MAaTPHIIBI.

2. Onpenenurenu. CBONCTBA OIpeACIUTENEH, alfOPUTMbI BBIYKCIEHHUS omnpenenureneii. CoOCTBEHHbIC YHCIIa
KBaJI[paTHON MaTpHIIbI.

3. Munopel Matpunpl. basucHele MuHOpBL [TaBHBIE MHUHOPBI KBaApaTHOH Marpuilbl. MHUHODPBI 3JI€MEHTOB
KBaJpaTHON MaTpulbl. AnreOpandeckue JOMOJHEHUS 3JIEMEHTOB KBaAPATHOW MaTPHLIBL.

4. OOparnas matpuna. Heobxoammoe 1 TOCTaTOYHOE YCIIOBUE CYIIECTBOBAHU 0OpaTHOW MaTpuilsl. IIpoBepka
NPaBUIBHOCTH HAaWJEHHOW oOpaTHOM Marpuibl. MeToabl pacueTa OOpaTHOM MaTpuubl (MaTpPUYHBIA U C
MTOMOIIIBIO aNTe0pandecKuX JTOTOTHCHHU).

5. Paar wmarpumpl. MaTpu4HBIE W MHUHOPHBIA METOJBl HAXOXKIEHHUS paHTa MaTpUIBL. BBIpOXICHHBIE H
HEBBIPOKICHHbBIE MAaTPHIIBIL.

6. Meroapl pemieHHsT JTHUHEHHBIX anreOpamueckux ypaBHeHunid. Teopema Kponekepa-Kamemnmu. basuchoe
peleHne B ciay4ae OECKOHEUHOT0 YHCIIa PELICHUH CUCTEMBI JINHEMHBIX aareOpandeckux ypaBHEHUH.

7. 3amaHue KOOpPAWHAT TOYKH B MPSIMOYTOIBHOW JEKapTOBOM cucTeMe KoopauHaT. KoopawHaTel paamyca-
BEKTOpa, MPOBEICHHOTO B TOYKY M(X; y; Z), M €ro pasjioKCHHE MO OpTaM JIEKapTOBOH CHUCTEME KOOpHMHAT.
Hanpapnsiomie KocHHYChl Kak NMPOEKIMH €IUHUYHOIO pajJnyca-BeKTOpa HAa KOOPAWHATHBIE OCH JEeKapTOBOU
CUCTEMBI KOOPJUHAT.

8. 3ajaHue KOOpAWHAT TOYKM B TONSIPHOH CHCTEME KOOPIMHAT HA IUJIOCKOCTH, B IMIMHIPUYECKOH W
c(hepHrUeCKOM CUCTEMax KOOPIUHAT.

9. CBoOonHBIE BEKTOpHL. YCJIOBUS paBEHCTBA BEKTOpOB. KoymHeapHble M KOMIUIAHAPHBIE BEKTOPBI.
Koopaunarnoe mnpencraBieHue BekTOpoB. JlnuHa Bektopa. HyneBodl Bektop. EAauMHWYHBIA  BEKTOP.
HopmupoBaHHbIi BeKTOp. JIMHEWHBIE Onepaliy HaJ, BEKTOPAMH.

10.CkansipHoe, BEKTOpPHOE U CMEIIAaHHOE MPOW3BeNeHHe BEKTOpOB. (CBOHCTBA MPOW3BENCHUI BEKTOPOB.
Heobxonmumoe W 1OCTaTOYHOE YCIOBHUE OPTOrOHAJIBHOCTH BEKTOPOB. AJsreOpandeckas M TE€OMETPUUECKast
MIPOEKILIMU BEKTOpa Ha APYTOM BEKTOP.

11.Cuctembl TUHEHHO 3aBUCHMBIX M JMHEMHO HE3aBHCHUMBIX BEKTOpOB. [Ipm3Hak nMHENHHOW HEe3aBUCHUMOCTH
BEKTOPOB. basuc 1 pazMepHOCTh BEKTOPHOTO IPOCTPAHCTBA.

12.Paznoxenne BekTopa mo Oasucy. AQQuHHAsS KOCOYrojibHas cucTeMa KoopauHar. KoopauHaTel TOYKH Ha
KOOPJIMHATHOMN TJIOCKOCTH M B TPEXMEPHOM MPOCTPAHCTBE B aQUHHON CHCTEME KOOPIUHAT.

13. AddunHBIE IPe0Opa30BaHUs TUIOCKOCTH U X CBOWCTBA.

14.®opmynbl peoOpa3oBaHus IEKapPTOBBIX KOOPAWHAT (PUKCHPOBAHHOW TOYKM HA IJIOCKOCTH HPU IOBOPOTE
KOOPAWHATHBIX OCEIl MCXOJHON CHCTEMBI Ha YToJ [ | ¢ coXpaHeHHeM Haudajia KOOpAUHAT.

15.T'omeoMop(HBIE TOTIONIOTHYECKHE TPE0OPA30BAHUSI T€OMETPHUIECKUX (PUTYp U Tell.

16.3amanue npsiMOM Ha IUIOCKOCTHU: odliee, KAHOHUYECKOe, HOPMaJIbHOE, TapaMeTPUIECKUe YpaBHEHUS IPAMOIA;
ypaBHEHUE MPAMO, IPOXOASIIEN uepe3 ABe 3aJaHHble TOUKH; YpaBHEHHUE MPSMON, TPOXOAAIIeH yepes 3aJaHHYIO
TOUYKY MEpHEHAUKYJISIPHO JaHHOMY BEKTOpPY; YpaBHEHHE MPSIMON B OTpe3Kax; ypaBHEHHE NMPSIMOU C YTJIOBBIM
KOA(PUITUSHTOM.

17.3amanne TUIOCKOCTH M TIPSIMOM B TPEXMEPHOM IMPOCTPAHCTBE. YpaBHeHHE oTpe3ka AB mpsmoit B
MIPOCTPAHCTRBE.

18.Haxoxnenue yriia Mexay MNpsSIMBIMH, MEXAY NPSAMOH M IJIOCKOCTBIO, MEXKIY IUIOCKOCTSIMH. Y CIIOBUS
MapauIeIbHOCTH U OPTOTOHAIBHOCTH JIBYX IPAMBIX, IPSMOM U INIOCKOCTH, IBYX INIOCKOCTEH.

19.PaccTosiHrie MeXIy TOYKAMHU Ha MPSMOHN, MEXIY TOYKOW W TPSAMON, MEXKIY TOYKOW W IUIOCKOCTBIO.
YpaBHeHns OMCCEKTPHC JUTA IBYX MPSAMBIX Ha IUIOCKOCTH. [leneHne oTpe3ka TOUKOW Ha JIBa OTpe3Ka B 3aJJaHHOM
OTHOIIEHUY X JJIUH.

20.KpuBbie BTOpOro mopsiaka, Ux oOiiee ypaBHeHue. OnpejenieHWe THIIA KPUBOW 1O OOIIEMY YpaBHEHHIO.
[IpuBeneHne KPUBBIX BTOPOTO MOPSIIKA K TJIABHBIM OCSIM.

21.KpuBble BTOPOTO MOpsIKAa KaK reOMETPHUUECKOe MECTO ToueK. KaHOoHMYeckue ypaBHEHHUS! KPUBBIX BTOPOTO
MOPSKA, OCHOBHBIE NTAPAMETPHI ITUX KPUBBIX.
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22.T1oBepXHOCTH BTOPOTO NOPAAKA, X KAHOHUYECKUE YPABHEHUSL.

23.1lunuHapuveckre U KOHMYECKHE TIOBEPXHOCTH, TOBEPXHOCTH BPAILICHHUSI.

24.OnemenTtapubie GyHKuun. I'paduku npoctedmmx 31eMeHTapHbIX GyHKIUH. KoMmo3uuus QyHKIHiA.
25.1Ipenen ¢ynxunu. HempepslBHOCTE (yHKIMM B TOuke M Ha uMHTepBaie. Kiaccupukanms Todek paspbiBa
(dyskiuH. beckoHEYHO ¥ OECKOHEUHO MaJibie (QYHKIIUH.

26.MeToapl BBHIYMCIICHUS TpeAeioB (PYHKIMHU, B T.4. HCIONB3YsS MPUEMBI PacKpbITHa HeompeneneHHocter 0/0,
G, Ch =11, 00000, 10, 00, 110,

27.YucnoBble 1ociaemoBaTeabHOCTH. Ilpemen 49MCIOBOH mmocieaoBaTelbHOCTH. Teopema Beitepiurpacca
(moctaTouHOE YCIOBHE CYIIECTBOBAaHHMSA IIpe/eia YHUCIOBOM mocienoBaTenbHOcTH) CBOMCTBAa MpeaenoB
YHCIIOBBIX [TOCIEA0BATEIbHOCTEN.

28.TIpousBoanas GyHkIH. OCHOBHBIC CBOWCTBA MPOU3BOAHBIX. [IpON3BOIHBIE CIOKHBIX QYHKITHH.
29.TIpousBojHbie BhIciiero nopsaka. [Ipaswio Jlonmurans. YacTHeie mpon3BoHbe HYHKIUU ABYX EPEMEHHbIX.
Huddepenuman ¢ynkuun. IlpousBoanHas ¢GyHKIUM OAHOW NEPEMEHHOW, 3aJaHHON B MapaMETPUUECKOH H
HEsSBHOU (opMme.

30.YpaBHeHHe KacaTeIbHOW U HOpMAITU K KpuBoi B Touke M(x0; y0), 3ananHoii ypaBaenueM y = y(x) u F(x, y) =
0. HopManbHBI# BEeKTOp K MOBEPXHOCTH. YpaBHEHHE KacaTeIbHOH IUIOCKOCTH M HOpManu B Touke P(x0, y0, z0).
I'papuent ¢pynkunu z = z(X, y).

31.HaxoxaeHre TOYEK JIOKATBHBIX JKCTPEMyMOB, TOYEK Hepernda KpuBOW. BepTukanbHble, HAKIOHHBIE
TOPU30HTAIBHBIE ACUMIITOT KPHUBOU.

32.IlepBoobpa3Has. HeonpeneneHHbIil HHTETpa, ero CBOWCTBAa. MeTo bl MHTErPUPOBAHMUSL.

33.UnTerpain ot anredbpandeckoit 1poom.

34.0Omnpenenennsie naTerpansl. @opmyna Hetorona-Jletioanma. HecoOCTBEeHHBIE HHTETPATBL.

35. IIpunoxeHus onpeeNeHHbIX HHTETPajoB.

5 YCJI0BUsA OCBOEHUA U PEAJIM3ALIMU INCHUTTJIMHBI

5.1 MeToanueckue peKoOMeHAAHN 00YYAKIIUMCS M0 U3Y4YeHHIO JUCITUTIIHHBI
(s pucriumumiH, Haxoasmumxcs B ciircke GOI10)

[IpomexxyTouHast aTTecTalusi MOXKET OBITh BBICTABIIEHA CTYACHTY MO pe3yJbTaTaM TEKyIlen
aTTectauMd W (WiM) mo pesynpTaTam (enepanbHoro uHtepHer TectupoBaHus (PIIIO, uHTEpHET
TPEHAXKEPBHI).

Kommuiekc pekomeHmanuii U pa3bsICHEHUH, MO3BOJSIONIMX O0OydaromUMCsl ONTUMAJIbHBIM 00pa3oM
OpraHu30BaTh MPOIECC HU3YYCHUS MJaHHOW JUCUMIUIMHBI, CETMEHTHUPYETCS MO BHAAM Y4YeOHO-

MMO3HaBaTCIILHOM ACATCIbHOCTH CTYACHTOB.

1) Mertoanyeckne peKOMeHIAIMH MO0 YIYeOHOI 1eATeILHOCTH Ha Ay TUTOPHBIX 3aHSITHSX.

YroObl OCBOUTH Y4eOHBINH MaTepuasl y4eOHOH NUCLUIUIMHBL, HEOOXOAMMO PETYJISIPHO MOCEIaTh
BCE 3aHSATHs, HE OMa3/bIBaTh K Haydaldy 3aHATHI U 00s3aTEIbHO KOHCIEKTUPOBATh JIEKUUU U y4eOHO-
METOJUYECKUE PEKOMEHJAMKM Ha NMPAKTUYECKUX 3aHATHAX. JIeKuun naroT 3HaHUSA, KOTOpBIE IOAYAC
HEBO3MO)KHO HAWTHU JlaXke B Jy4IIUX yueOHuMKax. HeBO3MOXHO JOCIOBHO 3aKOHCIEKTHUPOBAThH BCE, UTO
TOBOPUT IIPENOAABATEND, T0O3TOMY CIEAYET MOCTapaThCs BBIAECINUTD, 3aIMCATh OCHOBHBIE IOJIOKEHHUS,
U7eH, BBIBOJBI, MOHATH JIOTMKY YydeOHOro Marepuana, u3JjaraeMoro mpemnojasareneMm. [lpu
KOHCIIEKTUPOBAHNU JKEJATEJIbHO HCIIOJIB30BAaTh IOHSATHBIE [UISl KOHCIEKTUPYIOLIEro CTYZEHTa
COKpAIIIEHUS U YCIIOBHBIE 3HAKHU.

Bo BpeMs mpakTHYecKHX 3aHATUI HEOOXOIUMO MPOSBIATH MPOJYKTUBHYIO aKTUBHOCTh, OTBEYATh
Ha BOMPOCHI IIpenoaBaTess, HOKa3bIlBaTh CIIOCOOHOCTh CAMOCTOATEILHOTO MbIIIIIEHHUS. PexomMeHyercs
BbIpaboTaTh B cebe MPUBBIUKY NMPOCMATPUBATh, IEPEUUTHIBATH TEepe/l HOBOM JIEKIMEeH U MPeICTOAIINM
MPAKTUYECKUM 3aHITHEM TEKCT IPEIbIIyIIEH JIEKIINH.

Ecnu BO3HUKAIOT BOMPOCHI, HEOOXOIUMO 00paIaThCsi 32 KOHCYJIbTALUSAMHU U Pa3bsICHEHUSIMHU K
IIPENoIaBaTelto.

2) Meroanyeckne peKOMeHIAINH CTYAeHTAM M0 OPraHU3alMN CAMOCTOATEILHONH PadoThI
M0 M3YUYEHHIO JIUTEePATYPHBIX HCTOYHHKOB.

CamocrosTenbHas paboTa 00s3aTeTbHO BKIJIIOYAET, B TEPBYIO OdYepeab, H3Y4YeHHE U
CUCTEMAaTH3alMI0 3aKOHCTIEKTUPOBAHHOT0 Y4eOHOT0 MaTepralia JEKIMOHHbBIX U IPAKTUYECKUX 3aHATHH,
HNOJATOTOBKY K MPEACTOSIIEH JIEKIUU M K OYepeHOMY IpakTHueckoMy 3aHsThio. C menpio Oonee
[NIyOOKOrO OCBOEHMSI T€Mbl JTUCIHUIUIMHBI, KOHCIEKTHI CJeNyeT MIOMOJHATH M jJopaldaThiBaTh MAJist
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0000111eHNsT U KOHKPETH3allu1, UCIOJb3ysd PEKOMEHYEMYIO IIPENoiaBaTesieM yueOHO-METOANYECKYIO
mureparypy U HTepHeT-pecypcesl. 11o1e€3H0 cOCTaBiATh TE3aypyC OCHOBHBIX ONPEACICHUN, IIOHATUNA U
TEPMUHOB. Pa3BUTHIO HaBBIKOB CaMOCTOSITEIbHOM pabOThl CIIOCOOCTBYET aHalIM3 BO3MOKHOCTH
UCIIOJIb30BaHUS HOBBIX 3HAHUH JIJIS1 PEIICHUS] CHTYaTUBHBIX U PO(PECCHOHATBHBIX 3aj1au.

[Tpu u3yyeHun AUCHUILINHBI «MaremMaTuka» cielyeT y4ecTb ee INPUKIaJHON XapakTep. Y MeHue
UCITIOJIb30BaTh METOJbl M alTOPUTMBl MaTEMaTUYeCKOM JIOTHKH, aHajh3a, JMHEHHOW anreOpsl H
AQHAJIUTUYECKOW TE€OMETPUM MAJIs MPOEKTUPOBAHMS W MOJIEIUPOBAHMS IO3BOJIMT ONTUMH3HPOBATH
NPUHUMAEMOE pelIeHre B NMPO(EeCCHOHAIBHON NEATENbHOCTH, H30€XKaTh JTOTOJIHUTEIBHBIX H3AEPIKEK,
HOBBICUTH IPOM3BOIUTEIBHOCT TPYAA U 3()(PEKTUBHOCTD UCTIOIB30BAHUS PECYPCOB.

CamocrosTenpHas padoTa BKJIIOYACT BBIIOJHEHHWE JJIOMAITHUX 33JaHUd M TOATOTOBKY K
pYOEKHOMY TECTUPOBAHUIO U K SK3aMEHY.

3) MeToauyeckue peKOMEHIAIUHT N0 MOATOTOBKE JOMAIIHUX 33 aHMIi.

JloMaiiHue KOHTPOJIbHO-TPEHUPOBOYHBIE 3a/1aHUS CIIEAYET BBIIIOJIHATh YETKO B COOTBETCTBUU C
IUTAHOM, METOJAMYECKMMH PEKOMEHAALUSIMHI M aIrOpUTMaMH, CPOPMYJIMPOBAHHBIMHU MPENOIaBaTENIEM.
OdopmiieHne caMOCTOSATENBHOW PpabOThl MOXKHO BBINOJIHATH B PYKOIMCHOM BHJIE Pa300pUUBBIM
NIOYEePKOM HJIH B TiedyaTHOM BHJe (porpamma Word, mouist o 2 cM, Keruib 14, oy TOpHbIi HHTEpBa).

[Tpy BBINONHEHUM OMAIIHErO 33aJaHUs CTYICHT JOJKEH MPOJEMOHCTPUPOBATh NMPUOOPETEHHBIE
UM KOMIICTCHIIMM, TIOKa3aTh YMEHHUE JIOTUYECKH oOpabaThiBaTh YYE€OHBIM MaTepwal, peain30BaTh
UHIUBUAYAJIBHBIA  MOAXOA K  CHUTYallHOHHOMY  MOJEIMPOBAHUIO, IHPOSIBUTH  CIIOCOOHOCTH
CaMOCTOSITEJIbHOTO aHAJIN3a aJIeKBaTHOCTH MAaTEMaTHUECKON MOJIEJIN PELLIEHUIO TOCTaBIEHHOU 3a/1auH.

4) MeroauuyecKkne peKOMEH/IAIMH CTYIeHTaM IO MOATr0TOBKEe K Py0e;KHOMY TeCTHPOBAHHIO
U MPOMEKYTOYHOI aTTecTaluu.

[Tpu moaroToBke K pyOoeKHOMY TECTHPOBAHHIO U K IPOMEXKYTOUHOM aTTecTali HEeO0OXOIMMO

HOJIyYUTh y IpenojaBaTelis NepeyeHb AUAAKTUUECKUX €IUHHI] 0a3bl 3HAHUN U TUIIOBOE COJECpP)KAaHUE
3aJJaHUI 110 IPOBEPKE HABBIKOB M MPAKTUYECKMX YMEHHUH 110 JUCLUIUIMHE.
Ha sk3ameHe cTyzneHT [OJDKEH I0Ka3aTh 3HAHUE COJAEP)KAHMUS IpeaMeTa, TEPMUHOJIOTMH, YMEHUE
cBOOOJHO omepupoBaTh €r0. [IpM MOArOTOBKE K 3K3aMEHY CTYIEHT AOJDKEH HUMETh B BHJIY, UTO
HEKOTOpbIE BOIPOCHI, BKIIOUEHHBIE B SK3aMEHALIMOHHBIE OWJIETBHI, BBIHOCATCS Ha CaMOCTOSITEJIbHOE
u3zydeHue. Eciiu CTyIeHT Npu OTBeTe Ha BOIPOCHI 3aTPYAHSAETCS C CaMOCTOSTENIBHBIM H3JI0)KEHUEM
MaTepuaia, nNeaaror UMeeT MpaBo 33aJaTh €My psJ BOIIPOCOB, CTUMYJIMPYIOIIUX CTYJIEHTOB K IOJHOMY
BBICKA3bIBAaHUIO 110 JIaHHOW TeMe, B CIIydae, €CJIM OTBEThI Ha 3T BOIPOCHI UCUEPIIBIBAIOT TEMY, OLICHKA
3a OTBET He CHIKaeTcst. OTBETHI CTYIEHTOB JIOJIKHBI COOTBETCTBOBATH CYTH BOIIPOCA, OBITH JIOTMUECKU
BBICTPOCHHBIMH, JI0KA3aTEeJIbHO PACKpbIBaTh OTHOIIEHHE OTBEYAIOLIEr0 K u3jaraeMoil mpobieme,
BBISIBJISITH JIMYHYIO TOUKY 3pEHUS HA UCIIOJIb30BAHKE TE€X WM MHBIX MOJOXKEHUI TEOPETUUECKOTo Kypca
B IIPaKTUYECKOIl paboTe.

5.2 Opra}m3auuﬂ CaMOCTOSITEILHOM paGOTbI CTyJaeHTa 1o JMCUMIIJINHE

CamocTosTenbHast paboTa CTYAEHTa SBISETCS KIOYEBOW COCTaBIAIONIEH yueOHOro mpoiiecca,
KOTopasi ompenensier (GOpMHUPOBAHHWE HABHIKOB, YMEHHMM W 3HAaHUN, NMPUEMOB IO3HABATEIbHON
JeSITeIbHOCTH U 00ecrieunBaeT MHTEpeC K TBOPUECKOM padore.

Opranuzanus caMOCTOSTEIbHONU pabOThl CTYAEHTOB OCYIIECTBIISETCS 110 TPEM HAIPABICHUSM:

— OlpesieNIeHHE LIEIH, IPOTrPaMMBI, IIJIaHa 3a/1aHUs WIH pabOThI;

— CO CTOpPOHBI IIPENOAABATENS CTYIEHTY OKa3bIBA€TCS IIOMOIb B TEXHUKE M3YUYECHHs MaTepuala,

n01160pe JIUTEPATYPhI JJIA O3HAKOMIICHUA U BBIITOJTHCHHUA JOMAIITHETO 3aJaHUA;

— KOHTPOJIb YCBOCHHUS 3HAHUH, MPUOOPETEHHsI HABBIKOB 1O JAMCLUIUIMHE, OLEHKA BBITOJHEHHOMN

CaMOCTOSITENIbHOM pabOTHI.

Jns obecrieueHUs] BBIMOJHEHUS CAaMOCTOSATENBHOM paboThl MO AMcHUIUIMHE «MaTemaTuka»
CTYJICHTHI 00€CIIeYnBAIOTCSI:

» OCHOBHOH W JIOTIOJTHUTEIHHOU ydeOHOMU, YIeOHO-METOUIECKON U CIIPABOYHOM JINTEPATYPOil;
»  pa3IaTOYHBIM CIPABOYHO-METOUUCCKUM MATEPUATIOM;
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» KOMIUICKTOM HHIMBHIYadbHBIX 3aJaHAN [0 JOMAIIHUM KOHTPOJbHO-TPEHHPOBOYHBIM
pabotam;

» JIOCTYIIOM K CpEICTBAM BBIYHCIUTEIBLHOW TEXHHKH W HEOOXOAUMOMY IMPOTPaAMMHOMY
00ecIeYeHHnIo;

»  WHPOPMAIMOHHBIM U HH(POPMAIIMOHHO-TEXHOJIOTHYECKHM PECYPCOM IS CAMOCTOSITEIbHOMI
paboThl, B T.4. BO3MOXXHOCTBIO HCITIOJIb30BaHHUs TaOJu4HOro mpoueccopa Excel mist peanusanums
HEOOXOIUMBIX BBIYHCIICHUI M IpadHUUECKUX [IPE3CHTAIHIA.

B yueOHOM mpoliecce BhIIEICHO 1B BHJIa CAMOCTOSTSIbHOW Pa0OTHI:

— ayauTOpHAas;
— BHEayJIUTOPHAs.

AyIUuTOpHas CaMOCTOsATENIbHAs paboTa IO JUCHHUILUIMHE «MaTeMaTuka» BBIIOJIHIETCS Ha
NPAaKTUYCCKUX 3aHATHUAX M0 HEMOCPEICTBEHHBIM PYKOBOACTBOM MPEIOJABATEsl U 10 €ro 3aJaHuIo.
BHaeayauropHasi caMmocTosTenabHass paboTa BBITOIHSACTCS CTYAEHTOM IO 3aJaHHIO0 IPENoJaBaTelis, HO
0e3 €ero HemoCpPeACTBEHHOIO yuyacTus. B nepuoj BBINONHEHHS CTYACHTaMU BHEAyAUTOPHOMN
CaMOCTOSTCIILHOM pabOThl MpEnoaBaTeib MOXET IIPOBOJUTH IPU HEOOXOAMMOCTH KOHCYJIbTAaIlUH
KOHTpOHB CBOGBpeMeHHOCTI/I, IIOJIHOTBI H 3aBepIJ_IeHHOCTI/I BBITTIOJIHCHUSL BHanI[HTopHOﬁ caMo-
CTOATEIILHOM PabOTHI OCYIIECTBISETCA Ha MPAKTHYECKUX 3aHATHAX, WHAWBHIYAIbHBIX W TPYIIIOBBIX
KOHCYJIBTAIHSIX, IPH 3aIL[UTE BHIMOJIHEHHON pabOTHI, BO BpEMs IPOMEXYTOYHON aTTEeCTALINH.

3ajaHusl Ha CaMOCTOSATEIbHYIO pabOTy MpeABapsAOTCS MHCTPYKTAXEM U METOJUYECKUMHU
YKa3aHUSAMH IPENOAABATENS 110 €€ BBITOJIHEHUIO, KOTOPHIE BKJIIOYAIOT LIEJb 3a/1aHUsA, €r0 COJIEPIKaHue,
CPOKH BBITIOJIHEHHSI, OPUCHTUPOBOUHBIN 00BEM paboThI, OCHOBHBIE TPEOOBAHMUS K pe3yabTaTaM pabOTHI,
PEKOMEHJALMK 110 IPUMEHEHUI0 COOTBETCTBYIOLIETO MAaTEMaTHYECKOr0 HMHCTPYMEHTapus U
UH(POPMALMOHHBIX TEXHOJIOTUN, KPUTEPUHU OLICHKH.

53 Oco0eHHOCTH NpenoIaBaHMs U CHUTITHHBI

[IpenonaBanue AMCUUILUIMHEL, B IEPBYIO OUEPEb, B IPOLIECCE MHTEPAKTUBHBIX 3aHATUN BEIETCS C
IMPUMCHCHUEM CJIICAYIOIUX BUI0B O6pa3OBaTeJIBHBIX TEXHOJIOTHI1:

JleKIMOHHbIE U MPAKTHYECKUe 3aHATHS — 0230BbIe HHTEPAKTUBHBIE ()OPMBI 00PA30BATEIHLHOIO
nporecca, IpeayCMOTPEHHBIE IPOTPAMMOM AUCIUIUIMHBI.

PaGoTa — nccienoBaHue: CTUMYJIMPOBAHNE CTYAEHTOB K BHIPAOOTKE HABBIKOB, JUIS
YCTaHOBJICHUS] 3aKOHOMEPHOCTEH Ha OCHOBE aHAIM3a U 0000IICHHS TOTyUSHHBIX 3HAHUM.
[IpoBenenne Bcex BUAOB 3aHATUH (JEKIMOHHBIE, TpaKTHYeCKue, jabopaTopHble M T.1.) HpU
npenogaBaH JUCHUIINIMHBI, ITPOBCACHUC KOHCy.]'II:TaHI/II\/'I, MPOMECIKYTOUHAd W TCKyIIad aTTeCTalrsd
BO3MOYKHA C IPUMEHEHUS 3JIEKTPOHHOTO 00YUEHUS U JUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOIHH.

5.4 MarepunanbHoO-TeXHHUYeCKOe o0ecnevyeHne JMCIHIIIHMHbI

IIpn opraHuzanuu 3aHATHI, TEKyIIEd M HPOMEXYTOUYHOM aTTECTAllMH C INPUMEHEHHEM

OJICKTPOHHOT'O 06yqu1/I${ 1 JUCTAaHIITMOHHBIX 06pa30BaT€J'II)HBIX TEXHOJIOTHI HCIIOJIB3YIOTCA Pa3JIMYHBIC
3JIEKTPOHHBIE 00pa3oBaTeIbHbIE PECYpChl U OHJAMH cepBHCHl, B ToM uucie: Skype, Zoom, Big Blue

Button, Moodle, WhatsApp.

[Tpu 06yuenun nqucruruinHe «MaTemMaTHKa» HE0OXO0AUMO CIIEAYIONee MaTepUalbHO-TEXHUYECKOE
oOecrieueHue:
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Aynutopus sl IPOBEICHUS Aynuropus obopynoBaHa KOMIIJICKTOM

3aHITHUI JIEKIITMOHHOT'O THUIIA B CIIELIMATTM3UPOBAHHOM, OTBeUaromei BCEM

MPAKTUYECKUX 3aHATHI YCTaHOBJICHHBIM HOpPMaM W TPeOOBaHMSIM ISl YUEOHBIX
3aBefieHUid MeOenpro. OcHaleHa Mpe3eHTAlUOHHOM
TEXHUKOM: MMPOEKTOP WJIM UHTEPAKTUBHAS JOCKA.

Aynuropust 1Sl 3aHATHH, OOopyznoBaHHe ayIUTOPUIl MOJHOCTHIO OTBEYAET BCEM
MHINBUYyaJIbHBIX W TPYIIIOBBIX YCTaHOBJICHHBIM TPEOOBAaHHMSIM M HOPMAaM Ul Y4eOHBIX
KOHCYJIbTallMH. 3aBemeHnii. Tak ke BKIIOYEHBI B HCIIOJIE30BaHUE

TJTaKaThI, TAOTHUIIBI, HOYTOYK.

KomnbroTepHbIii  Kj1acC, OCHAIIEHHbIA KOMITbIOTEPHOM
TEXHUKOH (paboume Mecra CTYACHTOB C BBIXOJOM B
HNHTepHeT), Npe3eHTAlMOHHONW TEXHUKOW (IIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK)

AyauTopus sl IPOBEICHUS
CaMOCTOSITEIIbHON PabOThI

AyauTopus [uis TEKyIIeH 1 Criennanu3upoBaHHasi MeOelb, HaTJISIIHBIE TOCOOUSI.
POMEKYTOYHOU aTTEeCTAIlU

CTaH,Z[apTHOG JIMOCH3WOHHOC ITPOTPaMMHOC O6€CH€‘I€HI/IGZ

Microsoft Windows 7 Proffessional, 8 Pro, 8/1 Pro,10 Pro - /loroBop OOKETHOTO YUPEIKIACHUS
Ne491/12 o ot 24.12.2012. JIunen3uonnsiii gorosop Ne BKO 1492/2892 (163/16x) ot 05.04.2016.
Cpoxk neiictus — 05.04.2019

Microsoft Office Professional Plus 2007,2010,2013, 2016. CocraB mpoaykra: Microsoft Word,
Microsoft Excel, Microsoft Power Point, Microsoft Outlouk, Microsoft Publisher, Microsoft Access,
Microsoft One Note, Microsoft Info PatH. JloroBop OromkerHOoro yupexaenuss Ne491/12rma ot
24.12.2012. JTuuensuonnsiit gorosop Ne0318100046815000030-0003440-01 (06/16rma) ot 13.01.2016.
Cpok nericTBusi-OeccpodHast JIMICH3US

HpI/I BBIITOJIHCHHUHU MPAKTHYCCKUX U CaMOCTOATCIIbHBIX pa60T, a TaKKC JId Hp€3€HTaHHﬁ OTYCTOB
W KOHTPOJBHOI'O 3JICKTPOHHOTI'O TCCTUPOBAHUA, IIPU HeO6XOI[I/IMOCTI/I, HCIIOJIB3YIOTCA KOMIIBIOTCPHBIX
KJIaCCbl, OCHAIICHHBLIC ICPCOHAJIBHBIMHW KOMIIBIOTCPpAMU (C MMakK€TaMHu IPOrpaMMHOI0 oOecIeyeHus
06]]_[61"0 U CIICOUAIM3UPOBAHHOTIO HA3HAUCHUA, a4 TAKKC HOCTYIIOM B I/IHTepHeT) 151 HpOCKHHOHHOfI
TCXHUKOMU.

CryneHTsl B MOJHOM oOBeMe oOecreueHbl OMOMMOTeYHOW y4eOHOW U y4yeOHO-METOAUYECKOM
muteparypoir. OTaen crnpaBoyHO-OUOIMOTrpadUYecKUX M DIIEKTPOHHBIX cuctem Ouommorexku CI'Y
BKJIIOYA€T B CBOIO CTPYKTYPY UHMTAJIbHBIA 3al 3JIEKTPOHHBIX pecypcoB. [liIs MaKcHMalbHOTO
YIOBJIETBOPEHUS YNTATEIBCKUX MOTPEOHOCTEN, 0OecTieueHnst 00pa30BaTeIbHOIO Mpolecca OMdInoTeKa
CI'Y mpenocTaBisieT IOCTYN K IMOJHOTEKCTOBBIM TOKYMEHTaM OJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEM
«Jlamb» W «Znanium.comy», a TaKke OJIEKTPOHHOM OubOIMoTeke aucceprauuii Poccuiickoit
roCyJJapCTBEHHON OMOINOTEKH.

JIUCTaHIIMOHHAS TOAJEPKKA TUCHUIUIMHBL: JUIsl Tepeladyd JIOMAIlHUX 3aJaHui, oOMeHa
uHopMalMeil C TmpernojaBaTeIeM HCIOJB3YEeTCS DJICKTPOHHAs MouTa Kadeapbl MPHKIAJIHON
MareMaTuku 1 nHpopMaruku: kafedrapm404@mail.ru, a raxke nuunas e-mail moura npernogaBarens.
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IIn¢p 1 HanpaBJIeHHE TOATOTOBKH
KBanudpukanus (cTeneHb) BbIILYCKHUKA
IIpoduab noaroroBKku 6akanaBpa

Ipuiio:xkenne Kk padoyeil mporpaMme I CHUNIMHBI
MaremaTuka

08.03.01 CtpoutenbcTBo
OakanaBpuar
['opoxackoe CTpOUTENBCTBO U XO34KUCTBO

AHHOTALUS
paboueii mporpaMMbl TUCIUTUINHBI
Marematuka
JMCIUTUIAHA 00sI3aTeIbHas
(hopMBI 00y4YEeHUS — OUHAs

V7P
Cocrasurens anHotauuu — Makaposa W.JI1., K.T.H.. goreHr, kad. [IMuld kfé“&f‘ 4,

Oo0mast Tpy10eMKOCTh
aucuuniauabl (3ET / yac.)

Heapb n3yyeHust JUCHUNTHHBI

3/108
[loBpimenne  obOmero ypoBHS  (GyHOAMEHTaTbHOW W MPUKIIAIHON
MaTeMaTHYeCKOM IMOArOTOBKHU CTYACHTOB, PAa3BHUTUC JIOTUYCCKOIO0 H
AIITOPUTMHUYECKOTO MBIIIIJICHUS, (dhopmupoBaHue y CTYIEHTOB

TEOPETUYCCKUX 3HAHUN W MPAKTUYECKOTO OMbITA PEIICHHUS] THIIOBBIX 3a]ad
M0 MATPUYHOM anreOpe, aHATUTHYECKON NeOMETPUH M MaTeMaTHIECKOMY
aHaNIM3y; NPUOOPETCHUS HABBIKOB aHAIMTUYCCKOW O0OpaOOTKHM MacCHUBOB
JIAHHBIX, CAMOCTOSITEIBHOTO TMOCTPOCHUS aJCKBATHBIX MATEMATHUYCCKHX H
UMUTAIMOHHBIX MOJIENICH MpH  apXUTEKTypHOM U  KOMITO3HIIMOHHOM
MPOSKTUPOBAHUHU, WX HCCICAOBAHUM, JIMATHOCTHMKE W  YUCJICHHOM
IKCIIEPUMEHTUPOBAHUY C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHO-
KOMITBIOTEPHBIX CPEJICTB U TEXHOJIOTHIt

ConepxaHue TUCUUILTUHBI

Pasneisl IUCIIUILINHEL:
1. Matpuynas anredpa 1 aHaTUTHIECKasi TEOMETPHSI
2. OCHOBBI MAaTEMAaTUYECKOI'0 aHAIN3a

®opMupyeMble KOMIIETEHIUU
(KOoabI)

VK-1

Koabl 1 HaMMeHOBaHUe
HHIUKATOpA TOCTHIKCHUSA
KOMIICTCHIUU

'VK-1.1. [lemoHCcTpupyeT 3HaHWE NPUHIUIOB cOopa, oTOOpa U 0000IEeHHs
mH(pOpMalUK, METOAMKM CHCTEMHOTO MOJXO0a JAJsl PeuieHus] mpodeccCHOHANTbHBIX

Bagaq
YK-1.2. AHanu3upyeT M CHCTEMaTH3UPYET pPa3HOPOJHbIE JlaHHBIE, OLICHUBAET
bhdekTnBHOCTE Tpolenyp aHauu3a Mpo0ieM W NPUHATHS — pelIeHHud B

podeccrnoHaBbHOM NeaTeTbHOCTH
YK-1.3 IIpuMmeHser HaBBIKH HayJYHOIO TIOMCKAa W IIPAKTHYECKOW pabOTHl C
MHGOPMALMOHHBIMU HCTOYHHKAMM; METOAAMH MPUHSITHS pEIISHUI

HaunMeHnoBaHue TUCHHUILINH,
HE00XOAMMBIX IS
O0CBOEHHMSI TaHHOM
JUCHHUILINHDBI

Her, T.K. nucimminHel u3y4aiores B 1 cemectpe 1 Kypca

Oo0pa3oBaresbHbIC
TEXHOJIOI'nn

HCK]_[I/IOHHLIC " MMPAKTHYCCKUC 3aHATHUA

®opMBbI TeKYLIEro KOHTPOJISI
ycIeBaeMOoCTH

PY6e)KHOC TCCTUPOBAHUC, YCTHBIﬁ OIIpoC, AOMAIIIHUC 3aJaHUs

DopMa NPOMEKYTOUHOH
arTecTaumuu

DK3aMeH

3aB. kapeapoir [IMull

Wlawaly

Makaposa 1.JI.
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