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3a4EThI C OILICHKOM 1

Cemectp
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Kypee>) Hroro
Hepnenp 18
Bun 3ansatui v | pmo| vio PIl
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TIpakTuyeckue 18 (18 |18 |18
B ToM umcIie HHT. 8 8 8 8
Hroro ayn. 26 |26 |26 |26
KonrakTHast pabota |26 |26 |26 |26
Cawm. pabora 109 |109 |109 |109
Yackl Ha KOHTPOJIb 9 9 9 9
Uroro 144 144 (144 |144
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Pabouast mporpamMma AUCIUIIIIHHEIL

AHanuTHyecKasi reoMeTpus U JuHeiiHas aaredpa

paspaborana B coorBercTBUU ¢ PI'OC:

DegiepabHBI FOCYAapPCTBEHHbIH 00pa30BaTEbHbIA CTAHIAPT BBICIIETO 00Pa30BaHus - OaKalaBpUAT MO HAMIPABJICHUIO MTOITOTOBKH
15.03.02 TexHomorHuecKre MaliuHbl 1 000pyaoBaHue (puka3 Munoopaayku Poccun ot 09.08.2021 1. Ne 728)

Pabouas mporpamMma oo0peHa Ha 3aceJaHuH Kadeapsl

PDu3uKko-MaTeMaTHYecCKue IHCHUIINHBI

IIpoTokoi ot 16.05.2024r. Ne 8
Cpoxk getictBust nporpammsl: 2024-2029 yuq.r.
3aB. kadenpoit 1.¢g.-M.H., npodeccop C.X.Iluranyros



Buzuposanue PII/I nis ucnoiHenusi B ouepetHoM yueOGHOM rogy

1I.¢.-M.H., npodeccop C.X.Iuranyros 2025 .

Pabouast mporpamma repecMoTpeHa, 00CyKIeHa U 0100peHa JuIs
ucronHenus B 2025-2026 yueOHOM ToAy Ha 3aceTaHny Kabeapsl
Du3nKo-MaTeMaTHYecKue JHCHUILUIMHDI

IIpotokomor 2025r. No
3aB. kadenpoit 1.¢g.-M.H., nmpodeccop C.X.Iluramyros

BusuposBanue PII/] niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

I.¢.-M.H., mpodeccop C.X.Iluranyros . 2026 .
Pabouas mporpamma repecMoTpeHa, 00CyKIeHa U 0100peHa JuIs
ucronHenus B 2026-2027 yueOHOM ToAy Ha 3aceTanny Kabeapsl
Du3NKo-MaTeMaTHYeCKUe JHCHUILUIMHDI

IIpoTokoi ot 2026 T. Ne

3aB. Ka(l)e,I[pOI‘/'IE(I).-M.H., npodeccop C.X.Iuranyros

Buzupoanue PIIJ] nis ucnoiHeHus1 B 04epeHOM y4eOHOM IOy

1.¢.-M.H., podeccop C.X.Iluranyros 2027 r.

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa Juis
ucnoyiHeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kadeapsl
Pduzuko-MaTeMaTHUECKHEe JTUCIUIIIMHBI

IIporokomor 2027r. Ne
3aB. kadenpoit 1.¢g.-M.H., npodeccop C.X.Iuranyros

BuzupoBanmue PII/] nis ucnmotHeHUs1 B 04epeTHOM Y4eOHOM TOXy

I.¢.-M.H., podeccop C.X.Iluranyros 2028 r.

PaGouas nmporpamma nepecMoTpeHa, 00CyKAeHa U 0JJOOpeHa AJIst
ucnoyiHeHus B 2028-2029 yueObHOM roay Ha 3acegaHuu Kadeapsl
duzuko-MaTeMaTHUECKHEe JTUCIUIIIMHBI

IIpotoxomor 2028 . Ne
3aB. kadenpoit 1.¢.-M.H., mpodeccop C.X.Iluranyros



1. HEJIX OCBOEHUSA JUCIHUTIIINHBI

11

(hopMupoBaHre HEOOXOIUMOTO YPOBHS MaTeMaTHUECKOM OATOTOBKH IJIsl OBJIAJCHUS U IOHUMAHHS APYTUX
MaTeMaTHYEeCKHUX TUCLUILINH,

1.2

noJjiy4eHue 6a30BbIX 3HAHUH U (HOPMHUPOBAHHE OCHOBHBIX HABBIKOB M0 aHAJMTUYECKOW I'€OMETPHH, TMHEHHOIN U BEKTOPHOM
anreOpe, HeOOXOAUMBIX JUIS pellIeHHs 3a/1a4, BO3HUKAIONINX B IIPAKTHYECKOI IESITeTbHOCTH COOTBETCTBYOLIE-TO
HaIpaBJIEHHs TIOTOTOBKH;

13

Pa3BUTHUEC JIOTHYCCKOI'O U AJITOPUTMHUYCCKOI'O MBIIIJICHU S, OBJIAICHUE OCHOBHBIMU METOJIaMU UCCJICIOBAHUA U PCIICHUA
MAaTCMaTHYCCKHUX 3a4a4,

1.4

BLIpa60TKa YMEHHA CAMOCTOATCIIBHO PACIIUPATH MAaTECMAaTUICCKUE 3HAHUA U IIPOBOJAUTH IIOCTAHOBKY U MaTeMaTHIeCKUi
aHaJIN3 IMPUKJIAJHBIX 3a4a4.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.09

2.1

TpeGoBaHus K NpeABAPHUTEIbHON NOAT0TOBKe 00y4aloLIerocs:

2.2

JMCIMIVINHBI M PAKTHKH, 11 KOTOPBIX 0CBOCHHE JAHHOW AN CIMIIIMHBI (MOAYJIsl) HEOOXOANMO KaK
npeaulecTByIOLIEe:

221

Teopm{ BepO}ITHOCTei/'I " MaT€MaTHYCCKasd CTaTHCTHKA

222

MaremaTnyeckuii aHaInu3

2.2.3

dusuka

224

Psansl u nuddepennuansHble ypaBHEHUS

225

Xumus

226

COHpOTI/IBJ'IeHI/Ie MaTepuajioB

2.2.7

TCOpI/ISI MCXaHHU3MOB U MalllMH

2.2.8

MarepuanoBenenrue

3. KOMIIETEHIIMX OBYYAIOIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITJINHbI

MOAYJIsA)
OIIK-1.1: Cnoco0eH NPUMEHATh METOIbl MAaTEMAaTHYECKOI0 aHAJIN3A B NPO(eCCHOHATBLHOM e TeJbHOCTH
3narth:
Ymern:
Baanern:

YK-1.1: YMeeT BbISIBJISATH l'lpOﬁJ'leMl)l N AaHAJIM3UPOBATH MYTH UX PEHICHN, PelIaTh NPAKTHUKO-OPUCHTHPOBAHHDbIC 3a/1a41H

3HaTh:

YMmers:

Baagern:

B pe3yabTaTre OCBOCHUA U CHUIIIHHBI oﬁyqamumﬁcsl JOJIZKCH

3.1|3unaTb:
3.1.1|dbynnameHTaNbEHBIE OCHOBBI AaHATUTHYECKOI T€OMETPHH H JIMHEHHOH anreOphl (OCHOBHBIE IOHSTHS, CBOMCTBA, METO/BI).
3.2|Ymetn:
3.2.1|nprMeHSATh OCHOBHBIE METO/IbI aHATUTUIECKOM T€OMETPHH | JIMHEHHO alreOphl B paMKax JUCHHUIUTAHEI U TS PEIICHUS
OCHOBHBIX MPO(ecCHOHANBHBIX 3a/a4.
3.3|Bananers:
3.3.1|HaBbIKaMK UCIIOIB30BAHUS allllapaTa JIMHEHHOM alreOphl U aHATUTUYECKOH TeOMETPHH TIPH PEIICHNH 33/1a4 B paMKax
JAVUCHUIUIMHBI U IIPU PEIICHUH OCHOBHBIX l'[pO(l)eCCI/IOHaJ'IBHBIX 3aaa4.
4. CTPYKTYPA U COJEPKXAHUME JUCIUIIJIMHBI (MOAYJISA)
Kon HaumenoBanmue pa3nesioB u tem /Bua | Cemectp / | Yacos | Komneren- | Jluteparypa | Mure | Ilpumeuyanue
| 3aHATHA 3aHAaTUA/ Kvnc 10704 DAKT.
Pa3znen 1. AnaanTuveckasi reoMeTpus
U JIMHelHas anredpa
1.1 IpsiMast Ha IJIOCKOCTHU U B 1 4 J1.3J11.4 2
npocTpaHcTie. PaznuyHble BUIBI 97
YpaBHEHUH NPSMOM U TUIOCKOCTH.
Kpussle Broporo nopsxa. /Jlex/




1.2 Onpezenuresy BTOPOTo U TPEThETro 4 JI1.3J11.4
nopsaka. Cucrema JTMHEWHBIX 27
anreOpanueckux ypaBHenuit (CJIAY)
Bexropusie Bemmunabl. OCHOBHBIE
nousaTHs. CkaJspHOe, BEKTOPHOE U
CMEIIaHHOE MPOU3BEICHNUE BEKTOPOB.
Marpuiibl (OCHOBHBIC TIOHATHS, ICHCTBUS
Haj MaTpuuamu). /Jlex/
1.3 Mertonst pemrenust CJIAY (MeTon1 10 JIT.1 J11.2J12.2
Kpamepa, I"'aycca, ¢ moMoIsr0 00paTHO#H 27
matpubl) /Tlp/
1.4 Pemenne 3a1a4 Mo aHATUTHIECKON 8 JI1.1J11.2
T€OMETPHH Ha MJIOCKOCTH U B JIT.5J12.1 J12.2
npoctpanctse. /IIp/ 37
15 Panr marpunsl. Teopema o panre, u 81 J1.3 Koncnekr,
croco0bI ero onpeseneHust. OnpenenuTenu JI1.4J12.2J13.1 cobecenoBaHme,
N-ro mopsiAKa u UX cBoicTBa. Pa3nokenne J13.2 3a/1aHue
OTIPEICTTUTEIS TI0 CTPOKE (CTOJNOILY). 27 KOHTPOJIBHOMH
O6mas teopus pernenust CJIAY. Teopema paboThI
Kponekepa- Kanennu. Meton
YKopnana-TI'aycca. Teopema o gncne
pemrennii CJIAY. Meton Kopaana-I'aycca.
Teopema o uncne pemenuit CJIAY.
JIuneiiHble MpoCTpaHCTBA U JINHEHHBIE
omepaTopsl. MaTpuIia TMHEHHOTO
omeparopa. CBA3b MEX/y MaTpHLIAMH
JIMHEHHOTO OIIepaTopa B Pa3IMIHBIX
6aszucax. EBKIIMIOBBI IPOCTPaHCTBA.
OproHopmupoBaHHbIi 6a3uc. [Tporecc
oproroHanu3anuu. CoOCTBEHHbBIE BEKTOPBI
Y COOCTBEHHBIE 3HAUCHHST JINHEHHBIX
orneparopoB. CBoiicTBa COOCTBEHHBIX
BEKTOPOB ¥ COOCTBEHHBIX 3HAYCHHI
COIIPSKEHHBIX onepaTopoB. Teopema o
TIOJTHOTE COOCTBEHHBIX BEKTOPOB.
YpaBuenue nosepxHoctu. OrnpeencHue
THIEPIIOCKOCTH. [I0BEpXHOCTH BTOPOTO
nopsaka. [lonsipHbie KOOpAWHATHI HA
riockocTu. KprBble BTOpOro nopsjaka B
MOJISIpHBIX KoopauHarax. /Cp/
1.6 Pa6ora ¢ ayauropubiME Jeknusamu /Cp/ 1 14 0
37
17 TTonroroBka k 3auety /Cp/ 1 14 JI1.3 J11.4 0 Bompocsr, Tect
JI1.5J13.1 JI3.2
J3.3
97
1.8 BerInonHeHe KOHTPOIBHON pabOThI 1 9 JI1.1J11.4 0
/3aqéTCOn/ JI1.5J12.2J13.1
JI3.2J13.3
97

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KonTpoJibHbIe BONPOCHI H 3aJaHUA

5.2. TeMbl NHCBMEHHBIX PadoT

5.3. ®oH OLIECHOYHBIX CPEICTB

®OC pacnonoxeH B pazaene «CeeneHust 00 00pazoBaTenbHOM opranu3anuny noapasaen «Oopaszoanuey opuimaibHoro caiira 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

5.4. IlepeyeHb BUTOB OLIEHOYHBIX CPEACTB




6. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHUE JTUCIUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas qutepartypa

6.1.1. OcHOoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelieHue UznarensctBo, ron | Konmnu-Bo
JI1.1 |BoprakoBckuii A. C., [IpakTuKyM 10 JIMHEHHOM anredpe U aHATUTHYECKON M.: Beicu. mik., 31
ITantenees A. B. TeOMETpPHH: yuel. TI0COOHe AT BTY30B 2007
JI1.2 |Hdanko II. E.[ u np.] Bericmas MaTeMaTHKa B YIIPaKHEHUAX U 3a/1a4ax: y4ueo. M.: OHUKC 21 Bek, 2
mocoOue /i By30B: B 2-X 4. Mup u
O6pazosanue, 2009
JI1.3 |Byrpos 4. C., DJeMeHTHI TMHEHHOH anreOpsl 1 aHamuTH4YecKoil reomerpun:  [M.: [Ipoda, 2006 1
Hukonbckuit C. M. y4eOHHUK JIJIS BY30B
JI1.4 |Bexnemumes [1.B. Kypc aHaguTuueckoi TeOMETPUH U JIMHEHHOM anreOph: M.:®dusuko- 488
y4eOHHUK JJIs By30B MaTemar.
nmutepatypa, 2000
JI1.5 |Edumos H.B. Kpatkuii Kypc aHaIuTHUeCKOi reoMeTpuu : yueOHUK AJs By30B (M.:dusmatiur, 150
2006
6.1.2. JlonoiHuTeLHAS JUTEpPATypa
ABTOPBI, COCTaBUTENIN 3arnasue, pa3MelieHue WznarensctBo, rox | Komnu-Bo
JI2.1 |A. B. Knerenuk ; [Tog |COopHUK 33134 M0 aHAIMTHYECKOW reoMeTpun: yued. mocodue |CII6. : [Ipodeccus, 964
pen. H.B. Edumoga. JUISL BTY30B 2001
JI2.2 |T'ycak A. A. AHanuTH4yecKas TeOMETPHs U JIMHEWHas anredpa: ciipaBouHoe |MuHCK: 1
nocoOue K peleHuto 3a1a4 TerpaCucremc,
2008
6.1.3. MeTonnueckue pa3padoTKu
ABTODBI, COCTABHTEIH 3arnaBue, pa3MelneHue U3znatenscTBo, roa | Kommy-Bo
JI3.1 |coct. B. W. IToranos, [I. |9neMeHThI THHEHHOH anreOpbl: METOANUECKUE YKA3aHUS U Hopunsckx: HUH, 4
B.BbensikoB KOHTPOJIbHBIC 3a1aHUS 2004
JI3.2 |coct.B.1. Jluneitnas anrebpa: MeTOJ. yKa3aHUs U THIIOBBIC PACUETHI Hopunsck: HUN, 1
IToramos,0.1.Bounosa ; 2012
Hopunsckuii uagycrp.
HH-T
J13.3 |coct. M.U.Epumos, BexTopHas anreOpa: MeTOI. yKa3aHHUS U THIIOBHIE PACUETHI Hopunsck: HUN, 1

J.B.[y6pos;
Hopunsckuii uagycrp.
HH-T

2012

6.2. Ilepeyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

€]

rOCY,HapCTBGHHaH HAay4YHO-TCXHHUYCCKasd OonbmoTeka

www.gpntb.ru

32

MIITHMO. CBo6oaHO pacnpocTpaHseMble H3IaHHS

mccme.ru/free-books

33

OO0pa3oBaTelbHBII MaTEMaTHUECKHUI CaiT

WWW.exponenta.ru

24

HopTan MaTeMaTU4YCCKOIro 06p330BaHI/I$[

math.ru

95

PAH www.benran.ru

26

Poccuiickas rocytapcTBeHHasi OMOUINOTEKA

www.rsl.ru

97

Caiir 3T'Y  polaruniversity.ru

6.3.1 IlepeyeHs NporpaMMHOro odecrnevyeHns

6.3.1.1

MS Windows 7 (Homep munensuu 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2013 (Homep muuensuu 62693665 ot 19.11.2013)

6.3.1.3

MS Office Standard 2007 (Homep nuuen3nu 62693665 ot 19.11.2013)

6.3.1.4

Mathlab R2010b (Homep numensun 622090 ot 23.12.2009)

6.3.15

MathCAD 15 (3aka3 Ne2564794 ot 25.02.2010)

6.3.1.6

MiKTeX 2.8

6.3.2 Ilepevyenb MHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1|OnexTpoHHO-0nOIMOTEYHAs cucTeMa «JIaHby https://e.lanbook.com

6.3.2.2OnexrponHo-6nbnuoTeynas cucrema «HOpaiit» www.biblio-online.ru

6.3.2.3|DnekTponHas OnbIMOTEKa TeXHHUECKOTO By3a («KoHCynmbTatT cTyneHTa») www.studentlibrary.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1|TlomereHu s U1s MPOBEACHHS JICKIIMOHHBIX, MPAKTUUSCKHUX 3aHATHH YKOMIUIEKTOBAHbI HEOOXOIMMOM CIIEIHATU3UPOBAHHOM
y4eOHOI MeOeNbl0 U TEXHUYECKUMH CPEJICTBAMHU JUIS TIPEICTaBIIcHHs yueOHOW HH(OpMAIIMU CTY/ICHTAM.

8. METOAUYECKHUE YKA3AHUWA 1)1 OBYYAIOIIIUXCSA 11O OCBOEHUIO ITUCHUIIJIMHBI (MO JIS)

OcHoBHOH popMoit 00ydeHHs CTyIeHTa-3a0YHUKA SIBISETCS CaMOCTOsTENbHasl paboTa Hall yueOHBIM MaTepuanoM. OHa COCTOUT B
CaMOCTOSATEIBPHOM M3YYCHHUH TEM H Pa3JIeioB TEOPETHIECKOrO Kypca MPOrpaMMBbI M BBIIIOJIHEHUH KOHTPOJIBHON paboTHI.

Mertoauka H3ydeHHs] MaTepralia - Ha YTO HeoOXO0AUMO 00paIiaTh BHIMaHUe [IPU U3yYeHUH MaTepuana:

1) mepBUYHOE YTEHHE OJHOTO Maparpada TeMbI;

2) HOBTOPHOE YTEHHUE ITOTO XKe naparpada TeMsl ¢ puKCHpoBaHHEM HanboJIee 3HAYUTENBHBIX 110 COJICPKAHUIO YaCcTEH, OTPEICIICHHH,
TeopeM;

3) npopaboTka Marepuaa JaHHOro naparpada (TCpMHHOJIOTHYECKHIA CIIOBAPh, CIIOBAPh MEPCOHATIHIA);

4) noBTOpHOE (TpeTHii pa3) yTeHue naparpadoB 3TOH TeMbI ¢ GUKCHPOBaHUEM HanOoJIeee 3HAYUTEIBHBIX 110 COJICPIKAHUIO YaCTe;
5) MpOXO0XkICHHUE TPEHUPOBOUHBIX YIIPAXKHEHHH 110 TeMe;

6) IPOXO0KIEHUE TECTOBBIX YIIPAXHEHUU IO TEME;

7) Bo3Bpar Kk maparpadam JaHHO# TeMbI I pa3dopa TeX MOMEHTOB, KOTOPbIE OBUTH ONpPE/IeTICHBI KaK CIIOMKHBIE, TPU MPOXOKICHUH
TPEHHPOBOYHBIX U TECTOBHIX YIPaKHEHUH 1O TEMe;

8) mocne NpoxoxkAeHUS BCeX TeM pasjena, 3aKpeIuIeHHe POiiICHHOro MaTepralla Ha OCHOBE PElLIeHNs 3a/1a4.

Ipu moaroToBke 1 padoTe ¢ MaTepHaIoM HEOOXOJMMO NPUBIEKATh KaK PEKOMEHAOBAHHBIE HCTOYHUKH U TUTEPATypy, TaK H
HMEIONTYI0cst Oubmuorpaduro o reme u MHTEpHET-peCcypChl.

[pu NOATOTOBKE K dK3aMeHy CIIeIyeT elle pa3 00paTUThCS K METOAWIECKIM yKa3aHHUAM U IIpEMepaM, pa3oOpaHHBIMHU B HUX, BOTIPOCaM
JUTS CAMOTIPOBEPKH U 33/1a4aM, KOTOPBIE PEKOMEHAYeTCsl pelinTh. Ha 9K3aMeH CTYACHT JIOJDKEH SBUTHCS C 3a4TEHHBIMU
KOHTPOJILHBIMH PadOTaMH U PELEH3NIMA Ha HUX.




