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|. AHHoTanMa

1. Heapb 1 32124 TUCHUIIMHBI

Lenplo AUCIMIUIMHBI SBJSIETCSI OCBOGHHE OCHOB (DYHIAAMEHTAIBHBIX 3HAHUM,
MO3BOJITIONTMX Pa300paThCss B MATEMATUYECKOM OITMCAHUM TPOOJIEM, CBSI3AHHBIX C
JMHEHHON anreOpoil, pemarh CTaHJapTHBIE 3ajayd, JaBaThb WHTEPIPETAIUIO
MOJTy4YEHHBIM pe3yJIbTaTaM.

3amauaMu  JUCLMIUTMHBI  SIBJISIETCS 3HAKOMCTBO CIyIIATENIe C TOHSTHUSAMM,
TEeOpeMaMH, METOJIaMU JIMHEWHON alreOpbl, MOy4eHHEe YMEHUN U HAaBBIKOB PA0OTHI C
HUMU.

2. Mecto tuciuiuinHbl B cTpykrype OOII

JlucuuiuimHa OTHOCUTCS K pazneny «Marematudeckuiny o0si3aTelIbHOM YacTh
broka 1.

[IpenBapuTenbHble 3HAHMS, HEOOXOMUMBIE JJIsI OCBOCHHS JUCIUIUTUHBI, — 3TO
3HAHUS, TOJYYEHHBIC TPU M3YYEHHUH IIKOJILHOM MporpamMmbl Mo anredpe W Havaaam
aHaJIN3a, a TAKKE [0 TEOMETPHUH.

OcBoeHue JaHHOM MJUCIMIUIMHBI HEOOXOAMMO KaK TMPEAIIeCTBYIOIIEE s
CIEMYIOIMX JUCHMIUIMH: oO0mias aiareOpa, auddepeHImaibible W pa3HOCTHBIC
yYpaBHEHHUSI, TEOPHSL BEPOSITHOCTEN U MaTeMaTHUYeCKasi CTAaTUCTHKA, YUCTICHHBIE METO/IbI,

(bYHKITMOHATBHBIN aHATH3.

3. O0beM AUCHMILTHHBI: 9 3a4YeTHBIX eNuHMI], 324 aKaJeMHYECKUX YacoB, B
TOM YHCJIE:

KOHTAKTHAsl ayIuTOpHasi padora: nekuuu 93 yaca, mpakTuieckue 3aHsTus 93
yaca;

KOHTAKTHAsI BHeAYJAUTOPHAs1 padoTa: KOHTPOJIb CaMOCTOsITeNIbHON paboTel 10
4acoB, B TOM 4ucCIe KypcoBas padota 10 qacos;

camocrositeibHas padora: 128 vacos, B TOM 4HCIie KOHTPOJb 68 4acoB.



4. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHUN Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

[Tnanupyembie pe3yabTaThl OCBOCHUS

00pazoBaTeNIbHOM POrPaMMBI

(hopMHpyeMble KOMITETEHITHN)

[Inanupyembie pe3ynbTaThl 00yYEeHHS 110

JUCIHUTUIMHE

OIIK-1 CriocoOeH npruMeHsITh
(dyHIaMeHTaIbHbIE 3HAHUS,
MOJTyYeHHBIE B 00JIaCTU
MaTeMaTHUYECKUX U (WJTH)
€CTECTBEHHBIX HAyK, U UCTIOJIb30BATh
UX B [IPOPEeCCHOHATIBHOM

ACATCIIBHOCTHU

OIIK-1.1 3HaeT OCHOBHBIC TIOJOKCHHSA H
KOHIIEIIIMA MaTeMaTHYECKUX M €CTECTBEHHBIX
HayK

OIIK-1.2 Pemaer TUIOBBIE MaTEMAaTHUUECKHAE U
€CTECTBEHHOHAYYHbIC 3aa41

OIIK-1.3  Paboraer co  CTaHAAPTHHIMH
MaTEeMaTUYEeCKUMHU MOJICIIIMU TIPU  PEIIICHUH

po¢heCCUOHATIBHBIX 3a7a4

5. ®opMa NPOMe;KYTOUYHOM aTTecTAIMU U ceMeCTP MPOXO0KIeHHS

DOx3ameH (1,2 cemecTprl), KypcoBast padota (1 cemectp).

6. SI3bIK NpenoxaBaHus PyCCKU.

Il. Conep:kaHue TMCHUILVINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jiesiaMm) ¢

YKa3aHUuEeM OTBCACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHUX YaCcOB M BH/I0B

YU4eOHBbIX 3aHATHH

VYdeOHas mporpaMma — HaMMEeHOBaHHe | Bcero KonTakTHas pabora (4ac.) Camocros-
pa3JIenoB u TeM (uac.) | Jlekruu § . . 5| Tembnas
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KomMriekcHbie rcia 22 6 6 10
Meton I'aycca 26 8 8 10
Onpenenurenu 26 8 8 10




Apudmernieckrue IpoCcTpaHCTBA 26 8 8 10
Anrebpa MaTpuig 26 8 8 10
JleIMMOCTb LENBIX YUCceT U 26 8 8 10
MHOTOYJICHOB

DneMeHTHI 001Iei anreopbl 26 8 8 10
JIunelHbIe MPOCTPAHCTBA 26 8 8 10
Jlunelinbie 0TOOpaKEHUS 28 8 8 12
EBKiIMI0BBI IPOCTPAaHCTBA 28 8 8 12
KBagparuunbie ¢hopmbl 28 8 8 12
['MnepnoBepxXHOCTH BTOPOTO MOPsIIKa 26 7 7 12
Kypcosas pabora 10 10

UTOTI'O 324 93 93 10 128

I11. O6pa3oBare/ibHbIE TEXHOJIOTHA

VYyeOHas mporpamma —
HAaUMEHOBAHHE PA3eNIOB U

TEM

Bun 3anarus

()6p830BaTeHBHBK3TCXHOHOFHH

KommniiekcHbie uuncia

Jlexuuu, npakTuyeckue

3aHATHA

1. U3noxeHue TeoOpeTUuIecKoro
MaTepuaia

2. Pemtenue 3agau

Meron I'aycca Jlekuuu, npakTuyecKue 1. UznoxeHue TeOpeTUIECKOro
3aHSITHS Marepuaina
2. Pemenue 3amau
Omnpenenurenu Jlexuuu, npaktuyeckue | 1. Mi3noxkeHue TeopeTuuecKoro
3aHSITHS Marepuaia
2. Pemrenue 3aqau
Apudmernueckue Jlexuuu, npaktuyeckue | 1. Mi3moskeHue TeopeTuuecKoro
MPOCTPAHCTBA 3aHATHUS Marepuaina
2. Pemrenue 3agau
Anrebpa MaTpuil Jlexuuu, npaktuyeckue | 1. Mi3moskeHue TeopeTHuecKoro

3aHATUA

Marcpurajia

2. Pemrenue 3agau




I[eJII/IMOCTB OCJIbIX YHMCCII U

MHOT'O4JICHOB

Jlekuunu, npakTuyeckue

3aHATUA

1. UznoxeHue TeoOpeTUuYeCcKoro
MaTepuaia

2. Pemienue 3amau

DneMeHTHI 00I1Iel anreOphl

.HCKI_[I/II/I, IMPAKTUYCCKUC

3aHATUA

1. 3noxkeHune TeopeTudeckoro
MaTepuaia

2. Pewienue 3amau

JIuHeiHbIe NpOCTpaHCTBA

.HCKI_[I/II/I, IMPAKTUYCCKUC

3aHATHA

1. Uznoxenue TEOPECTHYIECCKOT'O
Marcpurajia

2. Pewienue 3amau

Jlunelinbie 0TOOpaKEHUS

.HCKI_[I/II/I, IMPAKTUYCCKUC

3aHATHA

1. V3n0xkeHune TeopeTuyeckoro
MaTepuaia

2. Pewienue 3amau

EBKIMIOBEI IPOCTpaHCTBA

Jlexuuu, npakTuyeckue

3aHATHA

1. U3noxeHue TeoOpeTUuIecKoro
MaTepuaia

2. Pemienue 3amau

KBangpatuansie hopmbl

Jlexuuu, npakTuyeckue

3aHATHUA

1. U3noxeHue TeoOpeTUuIecKoro
MaTepuaia

2. Pemienue 3amau

['unepnioBepXxHOCTH BTOPOTO

nopsiJika

.HGKI_[I/II/I, MMPAaKTHUYCCKUC

3aHATHUA

1. UznoxxeHue TeOpeTHYECKOTO
MarepHaia

2. Pemenue 3agau

[IpenogaBanve AUCUMIUIMHBI CTPOMTCS HA COYETAHWM JIEKLMW, NPAKTUYECKHAX
3aHATUA M Pa3IMuHbIX (POPM CaMOCTOSATENBHOW pabOoThl CTyneHTOB. B mporuecce
OCBOEHHMSI JTUCLIMIUTMHBI HUCTIONB3YIOTCS CIEIYIOUME O0Opa30BaTeIbHbIE TEXHOJOIMH,
crocoObl W MeToApl  (POPMUPOBAHMS KOMIIETCHIMM: TpPaJULMOHHBIC JIEKIHH,

IMPAKTUYCCKUC 3aHATHUA B JUAJIIOTOBOM PEKHUMC, BBITTOJIHCHUC MHAWNBUAYAJIbHBIX 3a):[aHI/Iﬁ

B paMKaxX CaMOCTOSITEITLHOM pabOoTHI.

JlucrmruimHa mpeycMaTpUBaeT BBITIOJIHEHNE KOHTPOJIBHBIX PadoT, MACHhMEHHBIX

JIOMAIITHUX 3aJIaHUH.

V. Ouenounnie

MaTepHAJIbI AJIA

NMPOMEKYTOYHOM aTTeCTAlUN

NpoOBeAeHUsl  TeKylen




JIns mpoBeAeHUs TEKYIIEW U MPOMEKYTOUYHOU aTTECTALINN:
OIIK-1 Cnocoben mpumMeHsTh GyHAAMEHTAIbHBIC 3HAHUS, MOJIyYEHHbIE B 00JIacTu
MareMaTu4eckux M (WIM) €CTEeCTBEHHbIX HAyK, W MHCHOJb30BaTh MX B
poheCCUOHATIFHOM JIEITETLHOCTH
OIIK-1.1 3HaeT OCHOBHBIE TIOJOKEHHS W KOHICHIIMM MAaTEMaTHYCCKUX U

CCTCCTBCHHLIX HAYK

1) Beruncnuth onpeaenuTenb MaTpUIlbl

-5 1 2
A= 3 -1 4],
-1 0 1

a) MO OIpECIICHUIO;
0) ImyTeM NpUBEACHUS K TPEYTOJIbHOMY BUY;

B) IIYTCM PA3JIOKCHUA I10 3JICMCHTAM TpGTBGP'I CTPOKH.

2%, +3X, — X; =6,
2) Pemnth cucteMy YpaBHEHHI: < —X, +2X, + X, =5,
X, +6X, +3%, =-1.
a) meroaoMm [ aycca;
0) metonom Kpamepa;

B) MAaTPUYHBIM METOJIOM.

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun ouenuBanus:

3agayva peleHa MmojHOCThI0 - 6 OaIoB;

3agava cOIepKUT HETOYHOCTH M HE3HAUYUTEJIbHBIC OITUOKH - 4 Oaia;

Pemenue conepxut rpyObie omuoku - 2 Gana.

OIIK-1.2 PemiaeT TUIIOBbIE MATEMATUYECKUE U €CTECTBEHHOHAYYHBIE 33/1a41

3) Haubl Matpunbl A B,C U yucia o u p.



Haiitn «- A% + 5-BC.

0 -1 3
-5 1 2 3 4 -2 6
2 5 1
A=3 -1 4y, B=/0 -1 1 -3|, C= : a=-2, f=3.
-4 4 7
-1 0 1 -2 5 2 1
1 6 5

32 -5 4
A=13 -1 3 =3
35 -13 11

4) HaliTu panr MaTpHIIbI

5) Pemmts cuctemy ypaBHenumit AX = 0. Haiitu obmiee um 4acTHOe pelieHue

CHCTCMBHI.

3 2 -5 4
A=13 -1 3 -3
35 -13 11

6) HaiiTu oOuue KOpHH MHOTOYJICHOB:

f(x)= 2x*+2x3+x%-x-1 1 g(X)= 3x*+2x2-x+2

7) Pemnth ypaBHeHue. [Ipumenuts cxemy I'opHepa.

XA-Tx3+9x%+8x+16=0

8) BeisicHUTB, SBISETCS CHCTEMA BEKTOPOB-CTOJIOIOB MATPHUIIBI A JTHUHEWHO

3aBUCUMOI1. Brinucarh MTMHENHYI0 KOMOWHAILIUIO BEKTOPOB.

3.2 -5 4
A=13 -1 3 =3
3.5 —13 11

9) JlaHbI BEKTOpHI €, €,,€,,8, ¥ a B CTAHJAPTHOM Oa3uce MpocTpaHcTBa R,
TpeOyercsi:

a) yoenmuThCs, 4TO BEKTOPHI €, €,, e, U €, 00pa3yloT 0a3uc mpocTpancTBa R*;



0) HalTH pa3NoKeHUE BEKTOpa a IO ITOMY 0a3ucy.

e =(0-23), e=(0132), e=(1001), e =(23122), a=(9,1258).

10) IloctpouTs 1O [JAHHOHM CHUCTEME BEKTOPOB OPTOTOHAJIBHBIA U

OpPTOHOPMHUPOBaHHBIN 0a3uckl a1 = (-3, 2, 4), ax= (2, -3, -1), as= (-1, -1, 3)

11) Haiitu 6a3uc cymMMbl U iepecedeHus JIMHEHHBIX 00070uek A = < a1, 8z, 83 > U
B =<by,by b3 >, e

a1= (3,-2,-4),a=(13,3),a3=(2,1,-1), b1=(4, -5, -7), b, = (-1, 1, -1),

bs =(3,0,0).

Cnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kputepuu onieHuBaHus:

3ajayda pelleHa MojHOCThI0 - 6 OaIoB;

3agada COIEpKUT HETOYHOCTH U HE3HAUYUTEIIbHBIC OLIMOKH - 4 Oaia;

Pemenue conepkut rpyObie ommoku - 2 Gaa.

OIIK-1.3 PabGotaer co cTaHIApTHHIMH MAaTEMATUYECKUMU MOJCIISIMHU TPHU PEIICHUN

poheCcCHOHATBLHBIX 3a/1a4

12) UccnenoBath cucteMy ypaBHeHud AX=B Ha coBMecTHOCTb. OnpenenuTs npu

KaKuX 3HAYCHHUAX IIapaMeTpa a CHUCTECMa HMECT PCIICHUC. Haiitu PEUICHUC

CUCTCMBI
~4 -2 6 -6
A=| o« 8 6 | B=|3
6 6 -12 -3

13) B 6a3uce 01,02 R2 ornepatop umeetr Mmartpuny Ag. Haiitu matpuily sToro

2
oneparopa B Gasuce fi, ,ER . Crenars nposepky st Bektopa Xg = (1, -1).



3= (41,0261, 1= 0 1, &= 1,4, A= )

14) Haiitm coOCTBEeHHBIC 3HAYECHHS] U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO

omeparopa @a: R3>R3, A.=

o O b~
o~ N
A O W

15) JluneitHpiM mpeoOpa3oBaHUEM KOOPAMHAT IPHUBECTH YpaBHEHHE KPUBOM
BTOPOTO TOPSIIKA K KAHOHUYECKOMY BHUJTY W OTPEICIUTh THIT KpuBo. [locTpouTh
KPUBYIO B HCXOJHBIX OCSX.
X2 —4xy+y? +4x-2y+1=0

Cnoco0 mpoBeieHUs — MUChbMEHHBIH.

Kputepun onieHuBaHUS:

3agayda pelleHa MojHOCThI0 - 6 OaIoB;

3agava coJIepKUT HETOYHOCTH M HE3HAUYMTEIIbHBIC OITMOKH - 4 Oaa;

Pemenue conepkuT rpyOblie ommoKy - 2 Gaa.

V. YueOHo-MeToAnYecKOoe H HHGPOPMAIMOHHOE 00ecTieYeHHe TUCIIUTITHHBI
1) Pekomen tyemas JiuTepartypa

a) OcHOBHas1 TUTEpaTypa

1. I'myxoB, M.M. Anrebpa [DnexkTpoHHBII pecypc]: yued. / M.M. T'myxos,
B.Il. EnuzapoB, A.A. HeuaeB. — DnektpoH. naH. — Cankr-IletepOypr: Jlaus,
2015. — 608 C. — Pexum JOCTYTIA:
http://e.lanbook.com/books/element.php?pll_id=67458

2. AnreOpa u reometpus : yue6. nocooue / I'.1. lllyman, O.A. Bonruna, H.1O.
[lNomoanas. - M. : PUOP : UH®OPA-M, 2019. — (Briciiee o6pazoBanue). - 160 c.

— DOI: https://doi.org/10.12737/1708-1 - Pexum JOCTyTIA:
http://znanium.com/catalog/product/1002027
3. OrneBa D. H., Maremartuka: Pa3ngen 1. AnreGpa m reoMmerpus: ydeOHOE

nocobue / DO.H. OrueBa; MunuctepctBo KynbTypsl Poccuiickoit deneparum,
®I'bOY BIIO «KemepoBckuid ToCylIapCTBEHHBI YHUBEPCUTET KYJIbTYpbl H
uckyccTBy», Kadeapa TexHOIOrMM aBTOMAaTU3UPOBAHHON 00paOOTKK MH(POPMAIIUH.
- Kemeposo: Kem['YKU, 2011. - 227 c.: Tabmn., cxem.; [IIEKTpOHHBIN pecypc]. -
Pesxxum noctyna: http://biblioclub.ru/index.php?page=book&id=227759

4, I'eBopxksn, I1.C. Briciias matematuka : yuebHoe nmocooue / I1.C. ['eBopksH.
- MockBa : ®wsmammr, 2007. - T. 2. HWurerpansl, psas, TOKII,
nuddepenunanbabie ypaBHenus. - 270 c¢. - ISBN 978-5-9221-0710-5 ; To xe



http://e.lanbook.com/books/element.php?pl1_id=67458
http://znanium.com/catalog/product/1002027
http://biblioclub.ru/index.php?page=book&id=227759

[D1eKTpOHHBIM pecypc]. Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id= 82346

0) JlonosiHuTEIbHAA JIMTEPATYpa

1.  Anrebpa um reomerpus. COOpHHMK 3a7ad W pEUICHUA C MPUMEHEHHEM
cuctemMbl Maple: yue6. mocobue / M.H. Kupcanos, O.C. Kyznenora. — M.:
NH®PA-M, 2016. — 272 c.— [DnektpoHHbI pecypc]. — Pexum npocryna:
http://znanium.com/go.php?id=648409

2. Mamnsies, U.A. Jlunelinas anredpa [DneKTpoHHBIN pecypc] : yuebd. mocoone
— OmnektpoH. gaH. — Cankrt-IletepOypr: Jlanp, 2010. — 384 c¢. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=610

3. ®angnees, JI.K. Jlekuum o anrebpe : yue6Hoe mocodue / J[.K. danmeeB. — 6-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2019. — 416 c. — ISBN 978-5-8114-
4106-8. — TekcT : 2NeKTPOHHBIN // DIEKTPOHHO-O0MOIMOTeUHast cucTema «JIaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/115199

2) [TporpammHOe oOecrieueHne

KomnbrorepHblit kiace | [lepeyenp mporpammHoro obecrneueHus (CO CBOOOIHBIMU
dakynpreTa npukiaagHou | munensusmu). Adobe Acrobat Reader DC, Anaconda3 2019.07
MaTeMaTUK! u | (Python 3.7.3 64-bit), Apache Tomcat 8.0.27, Cadence
kuOepHeTHkH Ne 40 SPB/OrCAD 16.6, GlassFish Server Open Source Edition
(170002, Teepckas o00:1., | 4.1.1, Google Chrome, IntelliJ IDEA, IIS 10.0 Express, Java
r.TBepsb, Camossiii | SE Development Kit 8 Update 191 (64-bit), JetBrains
nepeysoxk, 1.35) PyCharm Community Edition 2019.2.1, Kaspersky Endpoint

Security ms Windows, Lazarus 2.0.12, MiKTeX, NetBeans
IDE 8.2, Notepad++ (64-bit x64), ONLYOFFICE Desktop
Editors 7.1 (x64), Origin 8.1 Sr2, Python 3.10.7, R for
Windows 3.6.1, RStudio Desktop, Visual Studio Community
2022, VLC media player, WinDjView 2.1, Unreal Commander
v3.57x64

3) CoBpemeHnHbIe TPOd)eCCHOHATIBHBIE 0a3bl JaHHBIX M WH(POPMAIMOHHBIC

CIIPaBOYHBLIC CUCTCMBbI

1. 9BC «ZNANIUM.COM» www.znanium.com;

2. OBC «YuuBepcurerckasi oudanorexa onmnaiin» https://biblioclub.ru/;
3. OBC «Jlanb» http://e.lanbook.com.

BupTtyansHas odpasosarenbhas cpeaa TBI'Y (http:/moodle.tversu.ru)

Hayunas ouommorexa TI'Y (http:/library.tversu.ru)

4) IepedeHb pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON ceth «MH-
TEPHET», HEOOXOIUMBIX JIJISI OCBOCHUS TUCIIUTUTAHBI

WartepHer-yHUBepcuTeT hitp://www.intuit.ru



http://biblioclub.ru/index.php?page=book&id=82346
http://znanium.com/go.php?id=648409
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=610
https://e.lanbook.com/book/115199
http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/
http://www.intuit.ru/

VI. MeTozmqeche MaTepuaJibl JIsd Oﬁy‘lalOIlll/IXCSI 10 OCBOCHHIO JUCHHUIIVIMHBI

1. Omnpenenutenn: Metoa. ykas. o kypcy / TBepckoii roc. yH-T; CocT. Hekpacos
K.I'. Teps, 2009. 20 c.

2. Cucrembl JIMHEWHBIX ypaBHEHUN: MeToa. yka3zaHnus 1o kypcy / TBepckoi roc.
yH-T. Coct.: HekpacoB K.I'., TBeps, 2011, 16 c.

3. Apudmernueckue mpoctpaHcTBa. Panr martpuibl: Meton. ykas3. mo Kypcy /
TBepckoii roc. yH-T; Coct. Hekpacos K.I'. Tseps, 2009. 20 c.

4. Onepauun c¢ Marpuuamu M teopema ['amunbrona-Kamu: Meton. yka3. mo
kypcy / TBepckotii roc. yH-T; Coct. Hekpacos K.I'. Tseps, 2009. 16 c.

5. Jluneitnwie mpoctpancTBa: MeTo. ykazanus 1o kypcey / TBepckoii roc. yH-T.
Cocrt.: Hekpacos K.I'., Teps, 2007, 16 c.

6. JluneitHpie mpeoOpa3oBaHUs JMHEHHBIX MPOCTPAHCTB: METOJ. yKazaHUs IO
kypcy / TBepckoii roc. yu-T. Coct.: Hekpacos K.I'., Teeps, 2008, 20 c.

7. EBximmoBbI npocTpancTBa: Merto. ykazanus o kypcy / TBepckoi roc. yH-T.
Cocrt.: Hekpacos K.I'., Teps, 2010, 20 c.

8. Ksaaparuunsie Gpopmbl HaJ MOJIEM JIEWCTBUTENBHBIX yuced: MeTos. yka3aHus
no kypcy / TBepckoi roc. yH-T. Cocrt.: Hekpacos K.I'., TBeps, 2008, 16 c.

9. XopmanoBa ¢dopma MaTpuil Haa TMOJIEM KOMIUIEKCHBIX dmcenl: MeTo.
ykazanusi mo kypcy / TBepckoii roc. yu-T. Coct.: Hexkpaco K.I'., TBeps,

2011, 20 c.

B wurore npoBoxsTcsi 3 KOHTPOJIBHBIX MEpOIPUSITHS, pacnpeneicHue OauioB
Mexay kotopbiMu  cocTaBisier  30/30/40. KouTposnbHble pabOThl TPOBOISTCS B
IMCBEMEHHOM (hopMe.

1. Texymuii KOHTPOJIb YCIIEBAEMOCTH

Tembl KypcoBBIX paboT:

e KoMIuiekcHbIE uncia

e DjieMeHTapHbIE MPeoOpPa30BaHUs CUCTEM JIMHEHHBIX YPaBHEHUMN



e ['pynma nojacTaHOBOK

o (CBolicTBa ONpeAeIuTeNs

e MeTo/1bI BEIYMCIICHUS ONPEACIUTEIS
e Apudmernyeckue NpocTpaHCTBA

e Omnepaiuu ¢ MaTpUllaMH

e OOparHas maTpuLa

e Teopema 0 paHre MaTpHIIbI

I[CJII/IMOCTL B KOJIBIIC MHOT'O4YJICHOB

[Tpu BBINOJHEHUH KYpPCOBBIX pabOT 0OpaTUTh BHUMaHUE Ha 0(opMIIeHHE PabOThI
(TUTYNBHBI  JUCT, COJEp)KaHWEe, OCHOBHOE COJEp)KaHHuE padOThl, CIHCOK
JUTEPATYPHI).

Tunossie 3ananus: [IpockypskoB U.B. COopHuk 3amau no nuneriHo# anredpe. C.-

I16.: JIans, 2010.

2. IIpomexyTOYHAS ATTECTALUA
KoHTposbHBIE BONIPOCHI H 32JaHHUS 110 Y4eOHOH AUCHUILIHHE.
e [lonsatue anreOpanueckoit omepamuu. Ilpumepsl. OmnpeneneHue MOJS.
[TocTpoeHune nost KOMILIEKCHBIX YHCEIL.
e [lone kommiiekcHbIX uncell. Tpu GpopMbl npeacTaBIeHUS KOMILIEKCHBIX Ynce (B
BUJIE YHOPSAAOYEHHOW Mapbl NEHCTBUTENbHBIX 4MCeN, aiaredpanyeckas ¢opma,
reomeTpudeckas ¢popma). Csi3b 3Tux npejacrtapiennii. ®opmyna Myaspa.
e Monaysb KOMIUIEKCHOTO yncia. CBOMCTBA MOZYJIA.
e KopHu N-01 CTENEHN N3 KOMIUIEKCHOTO YHCIIA.
e CucreM JNMHEHWHBIX ypaBHEHHU. PelleHne cHCTEMBbl JMHEWHBIX YPaBHEHUM.
OKBHUBAJICHTHBIE CUCTEMBI JIMHEMHBIX ypaBHeHHU. Teopema o metome ['aycca.

[Tpumepsl.



e KoOIn4ecTBO pa3iIM4YHBIX IIEPECTAaHOBOK mNopsaka N. TpaHcrno3unys, HHBEPCUMU.
CBs3b  MexAy UYETHOCTBIO IEPECTAaHOBOK, IIOJYYEHHBIX OJHA W3 JIPYyroi
TpaHcno3umuen. [Ipumepsl.

e [loacTaHOBKM N-Oro MOpsiAKa, MX KOJWYECTBO, YETHOCTh. CBsI3b MEXKIY
YETHOCTSIMU MOJICTAHOBKH U MEPECTAaHOBKHU. [Ipumepsl.

e OmpeneneHne ONpeAenuTeNss N-0oro MOpsAKa, CBOWCTBA  ONPEIEIUTEI
(TpaHCHIOHHMPOBaHUE, IEPECTAHOBKA JIBYX CTPOK). [Iprmepsl.

e OmpexneneHue omnpenenuTenss N-0oro  IOPsSAKa, CBOWCTBA  ONPEIEIUTEI
(YMHOX€EHUE CTPOKH Ha YUCIIO, CyMMa JIBYX onpenenuteneit). [lpumepsr.

e OmpeneneHue oOmNpeAenuTesss N-oro MOpsiAKa, CBOWCTBA  ONPEIETUTEINS
(ompenenuTens MaTPULIbl C HYJIEBOW CTPOKOM, ONPEAEIIUTENb MATPUIIbI, B KOTOPOil
CTpOKa paBHA CyMME JBYX CTPOK, YMHOKEHHBIX Ha K03 duurentsl). [Ipumepsi.

e MuHop u anredpandeckoe AOMOIHEHUE. TeopeMa O pa3ioKeHUH ONpPEIeTUTENS
no crpoke (ctonbuy). Teopema: cymMMa NpoU3BEACHUN 3JIEMEHTOB CTPOKH Ha
anredpanyecKue T0NOJIHEHU K 3JIeMeHTaM Ipyroil ctpoku pasHa 0. [Ipumepsr.

e Omnpenenenue onpenenurens N-oro nopsanka. Teopema Kpamepa. [Ipumepsr.

e OmpezneneHne apuPMETUUECKOTO JUHEHHOTO MpOCTpaHcTBA. JIWHeWHas
3aBUCUMOCTh M JIMHEIHAs HE3aBUCUMOCTh CHUCTEMBI BEKTOpPOB. CBS3b MEXIY
JMHENHON 3aBHCHMMOCTBIO M HE3aBUCUMOCTBIO CHUCTEMbl BEKTOpPOB U €€
MOJICUCTEMBI.

o [lonsiTue moAMpPOCTpaHCTBA apU(PMETUYECKOTO MPOCTpaHcTBA. JInHeiHas
000JI04YKa U TOANPOCTPAHCTBO.

e Teopema 0 JIMHEHHOMN 3aBUCUMOCTU JIMHEUHOM KOMOWHAIIUH.

e [lonstue Oa3uca u panra. KoppeKkTHOCTh MOHATHS paHra. EIMHCTBEHHOCTH
pazyioKeHusl Mo 0a3ucy.

e Teopema: 000yI0 JIMHEWHO HE3aBUCHUMYIO) CHCTEMY BEKTOPOB MOXHO
JIOTIOJIHUTE 40 Oa3uca.

e DKBHUBAJCHTHBIE CHUCTEMBl BEKTOPOB. PaHI  SKBUBaJEHTHBIX CHCTEM.

DJieMeHTapHbIe MpeoOpa3oBaHUsl CUCTEMbI BEKTOPOB. TEMaxX BEKTOPOB.



e OmpeneneHue paHra MaTpullbl M MuHOpa K-mopsinka. Teopema o paHre
MaTpPHILIBL.

e CnencTBUs U3 TEOPEMBI O PAHTE.

e Kpurepuit paBeHCTBa ONPENEINUTENS HYJIIO.

e TeopemMa 0 pa3MEpPHOCTH MOIIPOCTPAHCTBA PELICHUU CHUCTEMBI OJHOPOIHBIX
JIMHEWHBIX YPABHEHUN.

e Teopema Kponexkepa—Kanemnm.

e 3anuch OOLIEro PELICHHs] CHCTEMbI TUHENHBIX YPABHEHHIA.

e Ompenenenne (yHIAMEHTATBLHOM CHUCTEMBl PEIICHWHA CHUCTEMBI JIMHEWHBIX
OJHOPOJIHBIX ypaBHeHU. Teopema o komuuecTBe BEKTOpOB B DCP.

e [lonarue xonpua. [Ipumepsl. Konpio matpui.

e DJIeMEHTapHbIE MATPULIBI U 3JIEMEHTapHbIEC TPEOOPA30BAHMUS.

e OOparnas Mmatpuna. CyniecTBoBaHME OOpaTHOM MAaTpUUBl JJIA 3JIEMEHTAapHOU
MaTpPHIIBbL.

e Onpexnennurens NPOU3BEACHUS MATPULBI U DIIEMEHTAPHON MaTPUILIBI.

e Onpexnenurens NPOU3BEACHUS ABYX MaTPHII.

Kpurepuii cymecTBoBaHus 00OpaTHON MaTPHIIBL.

Haxoxaenue oopaTHOM MaTpHIlbl (1Ba crioco0a).

CBs13b CUCTEM JIMHEWHBIX YPABHEHUN U MATPUYHBIX YPABHEHUM.

JlenuMocTh 1enbix uncell. TeopemMa o IEJIEHUU ¢ OCTaTKOM.

HaunGonpimmii o01muid 1eauTenb ABYX LebIX yucen. Anroput™ EBknmnaa u ero
00OCHOBaHHUE.

o CrnencrBue u3 Anroputma EBkiupa HaxoxaeHus HOJl aByx menbix duced.
B3anmnas mpoctora. Kpurepuii B3auMHON ITPOCTOTBL.

e [Ipocteie yncia. Pa3noxeHue B IpOU3BEAECHUE MMPOCTHIX YUCEIL.

e OmnpeneneHre MHOrowieHa N-oit creneHu. Koybiio MHOTOYJICHOB.

e Teopema 0 I€JICHUM MHOTOUYJIEHA HA MHOTOYJIEH C OCTATKOM.

e OmpeneneHue ACIUMOCTH MHOrOWIeHa Ha MHorouieH. OmnpeneneHue

HanOobIIero oomero aenuTens. Anroput™ EBkiauma.



e OmnpeneneHne KopHa MHorousieHa. Teopema be3y u cnencteue m3 He€. Cxema
['opuepa.

e OcHoBHas Teopema anreOpsl (0e3 moka3aTenbcTBa). PasnokeHne MHOTOUYJICHA B
MIPOU3BEACHUE HENPUBOAMMBIX HaJ TOJIEM KOMIUIEKCHBIX YHMCEN M HaJ IOJEM
JEeUCTBUTEIBHBIX YHCEIL.

e JlenuMOCTb LEJbIX Yncell. Teopema O IEJIEHUH C OCTaTKOM.

e HaubGonpmuii oOumii neauTens ABYX HeNbIX yncen. AnroputMm EBkinga u ero
000CHOBaHHUE.

e CnencrBue n3 Anroputma EBkimmpa HaxoxzaeHus HOJ[ aByx mensix yucedn.
B3anmnas npoctora. Kputepuii B3auMHON TPOCTOTBL.

e [IpocTteie uncna. Pa3znoxxeHne B MpOU3BEICHUE MTPOCTHIX YUCET.

e OmnpeneneHre MHOrowieHa N-oi creneHu. Koiabo MHOTOUYJIEHOB.

e Teopema 0 I€JIEHUH MHOTOYIEHA HA MHOTOYJIEH C OCTATKOM.

e OmpeneneHue ACNUMOCTH MHOrOWIeHa Ha MHorouwieH. OmnpeneneHue
HauOoJbIIero oo1ero aenuresnsi. AaroputM EBkiuaa.

e Ompenenenne KopHs MHorowieHa. Teopema be3y u cnencreue u3 Heé. Cxema
['opnepa.

e OcHoBHas Teopema aireopsl (6e3 JoKa3aTenbCTBa). Pa3nokeHrne MHOTO4JIeHa B
MPOU3BEACHUE HENPUBOAMMBIX HaJ TOJIEM KOMIUIEKCHBIX YHMCEI M HaJl IOJEM
JEeUCTBUTEIBHBIX YHUCEIL.

e Jluneiinble mpoctpaHctBa. [Ipumepsl. JIuHelHas 3aBUCUMOCTh W JIMHEHHAA
He3aBucuMocTh. [lonsitue ©Oasuca. Ilpumepsl. PasmepHOCTH TpOCTpaHCTBA.
EAMHCTBEHHOCTH pa3iiokeHus o 0a3ucy.

e 3ameHa 0a3uca. Marpuiia nepexoja.

o VYTBepKICHHE: [a5¢- Tesa = E. CrienicTBuS.

e l3MeHeHuEe KOOpAMHAT BEKTOpA MpHU MEepeXoie K Apyromy O6asucy.

e [loanpoctpancrBa. CymMa U mnepeceueHue noanpoctpaHcTB. Kpurepuii Toro,

yTo L1 ABIsIeTCA MOAIPOCTPAHCTBOM L.



o JluneitHast oOoiouka. YTBepxkJAeHHE: BCsKas JHMHEHHas 000JI0YKa SBISETCS
MOJANPOCTPAHCTBOM U BCSKOE MOAIPOCTPAHCTBO SIBISETCS JTMHEHHOW 000JO0UKOM.

e 3aMKHYTOCTb  MHOXXECTBAa  IOANPOCTPAHCTB  JAHHOTO  IPOCTPAHCTBA
OTHOCHUTEJIBHO CYMMBI U IIEPECECUCHHUS.

e CBA3b MEXKIY PA3MEPHOCTIMU NOANPOCTPAHCTB U PA3MEPHOCTAMHU HX CYMMBI U
NIEPECEUCHHUS.

e [Ipasmags cymma  mommpocTtpaHcTB.  CBsS3p  MEXAYy  pa3MEpPHOCTAMH
MOANPOCTPAHCTB U PA3MEPHOCTHIO UX MPSIMOI CYyMMBI.

e M3omMopdusm nuHelHbIX noanpocTpaHcTB. CBocTBAa M30MOpdhU3Ma JIMHEWHBIX
HOANPOCTPAHCTB.

e M30MOpGHOCTh MOAMPOCTPAHCTB. YTBEPXKIECHHUE: OTHOLIEHHUE H30MOP(PHOCTH
MOANPOCTPAHCTB SIBJISIETCS IKBUBAJIEHTHOCTBIO.

e Teopema 06 U30MOP(PHOCTH JIMHEHHBIX MPOCTPAHCTB OJUHAKOBOU Pa3MEpPHOCTH.
o [lonsTue nuHelHOrO OTOOpakeHUs. AApo u obOpa3 JIUHEHMHOro OTOOpa’KEeHWS.
YTBepxkAeHUE: AP0 U 00pa3 SBISIOTCS JIMHEMHBIMU MOAMPOCTPAHCTBAMM.

e Panr u nedexrt nuHelHOTO OTOOpaxkeHus. CBsi3b paHra u AedeKTa JIUHEHMHOTO
OTOOPAKEHHUS C PA3MEPHOCTHIO MPOCTPAHCTBA.

e Martpuiia JIMHEeHHOro npeoOpa3oBaHus B Oasuce.

e lI3MeHeHne KOOpAMHAT BEKTOpa IIpU JCWCTBUM HA HEro JIMHEWHOIO
OTOOpaXXEHUsI.

e l3MeHeHue MaTpHIlbl OTOOPaXKEHHSI PU NIEPEXOE K APYroMy Oazucy.

e OrHomieHHe MNOMOOMS MaTpHll. YTBEPKIEHUE: OTHOIICHHE MNOJ00MSI MaTpHIL
SBJISIETCS DKBUBaJICHTHOCTHIO. TeopeMa XKopaana (6€3 JoKa3aTenbCTBA).

e CoOCTBEHHBIE YKCIIa U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OTOOPAKEHHUS.

e XapaKTepUCTUYECKUIN MHOTOYJIEH. PasencrtBo XapaKTEePUCTUYECKUX
MHOTOWICHOB MOJ00HBIX MATPHII.

e Teopema: uucio A SIBISETCS COOCTBEHHBIM YHCIIOM JIMHEHHOTO MTPEoOpa30BaHMS
TOTIJa WU TOJBKO TOTJA, KOIr/Ja A SBISETCS KOPHEM XapaKTepUCTUYECKOIrO

MHOTOWIECHA 3TOTO TIPE0Opa30BaHUSI.



o Kpurepuii mnonoOus MaTpullbl JHMHEHHOro mpeoOpa3oBaHUs AUAroHajIbHOU
Matputie. ClencTBue.

e EBKIMIOBBI IIOJIIPOCTPAHCTBA. Hepasencrtso Komn—byHskoBckoro.
CruencrTBue.

e /Inuna BekTopa. Teopema kocunycoB. CrneacTBus.

e OpToroHaJIbHOCTH BEKTOPOB. [Iponecc oproronanuzanuu.

e OproHopmupoBanHbii 0a3zuc. CyliecTBOBaHHE OPTOHOPMHPOBAHHOrO Oa3uca
€BKJINI0BA IPOCTPAHCTBA.

o CkansipHO€ MPOU3BEJCHUE B OPTOHOPMUPOBAHHOM Oa3uce.

e l3omMopdu3M eBKIMAOBBIX NPOCTpaHCTB. TeopemMa 00 u3oMopdHOCTH
€BKJIMIOBBIX IIPOCTPAHCTB OJAMHAKOBOU Pa3sMEPHOCTH.

e [loampocTpancTBa €BKJIMAOBA MPOCTPAHCTBA. OpPTOrOHAIBHOE JONOJIHEHHE,
CBOMCTBA OPTOTOHAJIBHOTO JIOIIOJTHEHUS.

e ['pynria OpTOroHaabHBIX MATPHILI.

e OpTOroHAJIbHBIE MATPHIIBI KAK MATPHUIIBI IIEPEXOAA.

e Cummerpuueckue npeodpazoBanus. CumMmMerpudeckue MaTpuilbl. CBsi3b MEXKIY
CUMMETPUYECKUMU MTPE0Opa30BaHUIMHA U CUMMETPUYECKUMH MATPULIAMH.

e XapaKTepuCTUUECKHE KOPHU CUMMETPHUECKOTr0 IPeoOpa3oBaHusl.

e CymiecTBOBaHHE OPTOHOPMHUPOBAHHOIO 0a3uca, COCTOSILETO0 M3 COOCTBEHHBIX
BEKTOPOB CUMMETPUUYECKOTO npeoOpa3zoBanusi. CiencTBue.

o [lonsitue kBaapatuyHoil Qopmbl. JIuHelHas 3ameHa OYKB KBaJpaTUYHOU
dbopmbl. MI3menenue matpuiibl (hopmbl ipu 3aMeHe OykB. CrieicTBHE.

e [IpuBeneHue KkBagpaTUYHON (POPMBI K TJIABHBIM OCSIM.

e Merton Jlarpanxa npuBeAeHUS KBaIpaTUIHONU (POPMBI K KAHOHUYECKOMY BH]TY.
e Hopmanbnbeiii Bua kBaapaTudHou ¢opmbl. [IpuBogMMOCTh AEHCTBUTEIHHOM
KBaJpaTUYHOU POPMBI K HOPMATILHOMY BULY.

e 3aKOH MHEPLHU KBAAPATUYHBIX (hopMm.

e [lonoxuTtenbHO omnpenenéHHble KBaJpaTUyHbie (HOpMBL.  YTBEpKICHHE:

JNEeNUCTBUTENbHAS KBaJpaTU4YHas (opMa SIBISETCA MOJIOKHUTENBHO OINpEAeTIEHHON



TOrJa Y TOJBKO TOTJa, KOTJAa HAa HEHYJIeBhIX Ha0opax OHa MNPUHUMAET
MOJIOKUTEIIbHBIE 3HAYEHUS.

e Kpurepuit CunbpBectpa.

o Krnaccudukamusi JUHHA BTOPOro TOPSAKAa B JBYMEPHOM E€BKJIHMJIOBOM
IIPOCTPAHCTBE.

o Krnaccudukaius TurnepnoBepXHOCTEN BTOPOTO MOPSIKA B €BKIUIOBOM

POCTPAHCTBE.

3. Py0exxHbIi KOHTPOJIb
MeToauyeckue yKasaHusl.
J1J1sl TOJTHOIIEHHOTO YCBOCHMS Kypca CTYJIeHTY HE0OX0IUMO OBJIaJIeTh OCHOBHBIMU
MOHATUSMHU JUCHUIUIMHBI, 3HATh OMNpEJICICHUs, YMETh MHPHUBOAUTH WX TOYHBIC
(GOpMYITMPOBKH, TPUBOAWTH TPUMEPHI OOBEKTOB, YIOBICTBOPSIONIUX ITHM
OTIpEJICIICHHAM, a Tak)Ke MPHUMEPHl 0OBEKTOB, HE yIOBIETBOPSIOMUX HM. Kpome
TOro, HEOOXOAWMO 3HaTh (haKThl, CBSI3aHHBIE C H3YYAeMbIMH ITOHSITHSMH.
TpeOyeTcst 3HaTh CBSI3U MEKIY MOHSTHSIMH, YMETh YCTAaHABIMBATH COOTHOIICHUS
MEXIy KiaccaMu OOBEKTOB, OMHCHIBAEMBIX PA3IUYHBIMU TMOHATUAMH. CTyAEHT
JIOJDKEH OCBOMTH JIOKA3aTENIbCTBA OCHOBHBIX YTBEP)KICHUHN M (haKTOB, M3ydaeMBbIX
B paMKaxX JAUCIUILIMHBI. YacTh U3 3THX J0KA3aTeIbCTB 1EJ1€CO00pa3HO 00CYKIaTh
Ha MPaKTUYECKUX 3aHATHUSIX, HAIpUMep, B (popMe orpoca WM JT0KJIaI0B.
[IpakTueckass W caMOCTOSITENbHAS paboTa BKJIOYAET B ceOs  Clemyronue
COCTAaBJISAIONINE.
1. H3yuyeHne TEOpETHUUECKOTO MaTepurala.
2. CamocTosTeIpHOE H3yUYeHNEe METOIO0B PEIICHUS 3a/1a4 TI0 JAHHOMY pa3Jeiy ¢
HCIIOJIb30BaHUEM PEKOMEHIOBAHHOM JTUTEPATyPHI.
3. Pemenue 3amay Ha 1Ta0OPATOPHBIX U MPAKTHUECKUX 3AHATHUIX.
4. BrIoTHEHUE KOHTPOJIBHBIX pa0OT.
J171s1 TOJTHOTIEHHOTO YCBOGHHMS Kypca CTY/IEHTY HE0OX0IMMO OBJIaJIeTh OCHOBHBIMU
MOHATUSAMHU JUCITUIUIMHBI, 3HATh ONPEACICHUS, YMETh INMPUBOAUTH HMX TOYHBIE

(GOpMYIMPOBKH, TPHUBOAUTH TPUMEPHl OOBEKTOB, YIOBIETBOPSIONINX 3THUM



OTIpE/ICTICHUSIM, a TaKKe IMpUMEphl OOBEKTOB, HE yAOBIETBOpstomux uM. Kpome
TOTO, HEOOXOAMMO 3HATh (PaKThl, CBA3aHHBIE C M3yYa€MbIMH MOHATHUSMHU.
Tpebyercs 3HaTH CBSI3U MEXKAY MOHATHAMH, YMETh YCTaHABIMBAaTh COOTHOILICHUS
MEXIYy KJIacCaMH OOBEKTOB, OINKCHIBAEMBIX PA3IMYHBIMH MOHATUAMH. CTYIEHT
JOJKEH OCBOUTH J0KA3aTeJIbCTBA OCHOBHBIX YTBEPKIECHUN U (DAKTOB, N3y4aeMbIX
B paMKax JUCHUILIMHBL. YacTh U3 3TUX J0Ka3aTeNIbCTB LIEIECO00pa3HO 00CyK1aTh
Ha NPAKTUYECKUX 3aHATUSX, HApUMEp, B (hOpMeE OIrpoca WM JOKIAI0B.
[TpakTnueckass W camocTosiTelbHas paboTa BKIIOYAeT B ceOsl  Cleyrolue
COCTaBJISIOLIHE.

1. M3ydeHune TEOPETUUECKOTO MaTepraIa.

2. CaMOCTOATEIbHOE N3YUYEHNE METOJIOB PELICHMSI 3a/1a4 110 JAHHOMY pa3zeiny

C MCIOJIb30BaHUEM PEKOMEHI0BAHHON JIUTEPATYPHI.
3. Pemenue 3a1a4y Ha 7a00PAaTOPHBIX U MPAKTUYECKUX 3aHATHIX.

Breimonnenue KOHTPOJIBHBIX pa60T.

VIl. MaTepnaibHO-TEXHHYECKOE O0ecrieueHue

Jlnst ayquTopHO# pabOTHI.

VYuebnas ayautopuss Ne | Habop yuebHoil mebenn,

212 (170002, TBepckas | MyIbTUMEIWHHBIA KOMIUIEKC (IOCKa, TIPOEKTOp, MaHETh
o6n., r.TBepp, CanoBblii | yrpaBiieHUs, IEPEHOCHON HOYTOYK).

nepeysnok, 1.35)

VYuebnas ayautopus Ne 20 | Habop yueOHoi Mebemnu, MesioBast JOCKa.
(170002, Teepckas o00i.,
r. TBeps, CanoBruIi
nepeysok, 1.35)

VYuebnas ayautopuss Ne | Habop yuebHoil mebenn,

206 9KpaH,
(170002, Tsepckast 00i., | IPOEKTOP.
r. TBeps, CanoBslit

Mepeynok, 1.35)

Jlis camocTosATenbHOM paboTEHI.

ITomemenme st | Kommbrorep,
CaMOCTOSITENTLHOM  paboThI | SKpaH,
oOydJaronuxcs: MIPOEKTOP,




KomnbrorepHsiit KJIacC | KOHOUITHOHED.
(dakynpTeTa  MPHUKIATHOMN
MaTreMaTHuKun n

kuoepHeTuku Ne 46
(170002, Teepckas o00dm.,
r. TBepb,
nepeysnok, a.35)

CanoBbIi

VIll. Cenenusi 06 00HOBJIeHMU Pado4eil MPorpaMMbl JUCHUILIAHBI

o0ecreyeHre ayauTopui

Ner.m. | OOHOBICHHBIN pa3ien paboyeit | OmnucaHue BHECCHHBIX PexBu3uTHI TOKYMEHTA,
MPOrPaMMbI TUCIUTITHHBI M3MEHEHUN YTBEPIUBIIETO
W3MEHCHUS
1. Il. Copmepxanme mucummumsel, | U3mMenenust B yuyeOnblie | Pemnenue Hay4HO-
CTPYKTYpUPOBaHHOE [0 TeMaM | IUIaHbl ¥ OOHOBJICHHE | METOJUYECKOTO  COBETa
(paznenam) c yKazaHueM | paboumx nporpamm | (IpOTOKOJ Nel oT
OTBEJICHHOTO Ha HUX KOJIMYECTBA | MIPAKTUK, pabounx | 09.09.2020 1.)
aKaJeMHYECKUX YacoB M BHJOB | IPOrpaMM AMCIMILIUH B
Y4eOHBIX 3aHSITHIA YacTH BKIIOYCHHUSI YacOB
MPaKTUYECKOMN
MTOJITOTOBKH
2. V. YuebHO-MeTOIuYECKOE u | Baecensl m3menennst B | Ot 29.09.2022 rona,
nH(OpPMAaLILOHHOE MIPOrpaMMHOE npotokonl Ne 2 ydeHoro
o0ecrieyeHne TUCIUTUINHBI obecrieyeHne coBeTa (pakyibTeTa
2) IIporpamMmmHoe obecrieucHme
3. VII. MartepuanbHo- | Buecenbl usmenenus B | Ot 29.09.2022 ropa,
TeXHHYECKOoe o0ecreueHne MaTepuaIbHO- npotokonl Ne 2 ydeHoro
TEXHUYECKOE coBeTa (paKkyibTeTa




