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PABOYAS NPOrPAMMA YYESEHOW OAUCLUMUMIINHBI

B51.0.21 Anrebpa

Kod u HaumeHoBaHuUe AucyuniuHbl 8 coomeemcmeuu ¢ y4ebHbIM niaHoM

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUA NoAroToBKu/cneynanbHOCTH:
10.05.01 KomnbromepHasi 6e3ornacHocmb

2. Mpodunb nogroToBku/cneymnanmnsaumua:

Mamemamuyeckue memoOdbi 3auwumel UHGbopMayuU,

AHanus 6e3onacHocmu KOMINbOMEePHbIX cucmem

3. KBanudukauma BbINnyCcKHUKA: ___ crieyuanucm

4. ®opma oby4eHua: ___ oyHas

5. Kachegpa, oTBevarowan 3a peanmsauuio AUCUUNIINHDbI:
Kaghedpa cucmemMHo20 aHasnu3a u yrnpasseHusi

6. CoctaBuTenu nporpamMmmbl: [ukapeB Erop EBreHbeBuY, K.do.-M.H.,
(PUO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa:

(HaumeHogaHue peKkomeHOyrowel cmpykmypbi, 0ama, HoMep MPOMOKoia)
HayyHo-MeTOanYeCKMM coBeTOM dhakynbTeTa NpuKnagHon MateMaTukun, MHpopMaTuKm 1 Mme-

xaHukn (npotokon NelO ot 15.06.2021)

8. YuebHbimroa: _ 2021/22 CemecTp(bl)/TpumecTp(bl): 1




9. Llenu 1 3agaym y4e6HOM ANCLUNIIUHDI

Llensimu oceoeHusi yyebHOU OucyurniuHbl 181151I0MCH:
- Nony4YeHne 3HaHUn 06 OCHOBHbIX anrebpanyecknx CTpykTypax,
- OCBOEHME Kpyra 3afay Knaccu4eckon U cCoBpeMeHHON anredpsl,
- nonyyeHve yHaaMeHTanbHbIX 3HaHUA, HEOOXOAMMbIX ANA NOCNEeaYHLWEro N3y4eHms CMeXHbIX
MaTeMaTUYECKNX AUCLIUMNIIUH.

3adayu y4yebHoU OuCyuUrnIuHbI:

- npuobpeTeHMe HaBblkOB paboTbl C OCHOBHbIMK anrebpanyeckumy obbeKTamu: rpynnamu,
KONnbLaMW, NOMNAMU, KOMMIIEKCHbIMW YMCNaMu1, Pa3nUYHbIMK TUNaMu MaTpuL, U UX YMCIOBLIMW XapakTe-
pUCTMKaMu, NONIMHOMaMK, cucTeEMaMu NUHENHbIX anrebpanyeckux ypaBHEHWNA, MaTPUYHbIMU ypaBHe-
HUAMMU.

10. MecTo yye6HOM ancumnnuHbl B cTpykType OOI:

OucumnnuHa Bxoant B 6a3oByt0 YacTb brioka 1 nporpammbl NoAroToBku cneunanucta. Ee unsy-
YyeHve BasnpyeTcs Ha 3HaHWUSX OByYatoLMXCH, NOMYYEHHbIX B LUKOMbHbBIX Kypcax «Anrebpa n Havyana
aHanusa» n «FeomeTtpua». MNprnobpeTeHHble NpM 0CBOEHUM AAHHOW OUCLMNITMHBI 3HAHWUS NapannenbHo
UnNu B NocneayroLlemM UCNonb3ylTcs B gucumnnmHax «MaTtemaTudeckun aHanmay», «JlnHenHasa anre6-
pa», «duddepeHumansHble ypasHeHUA», «MeToabl onTumMmnsaumm» n gp.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsi Mo AucuUnnuMHe/Moayno (3HaHWUSA, YMEHMUS,
HaBblK1), COOTHECEHHbIEe C NIIaHUpyeMbIMN pe3ynbTaTaMu OCBOEHUA obpa3soBaTesibHOM
nporpamMmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Koa HasaHue komne- Koga(bl) NnaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
TEHLMU

OMNK- | CnocobeH Ha ocHo- | OlK-3.7 3HaeT OCHOBHblE CBONCT- | 3HaTb: poSib MU MecTo anrebpbl B cuC-
3 BaHNN COBOKYMNMHOCTU Ba BaXXHEMNLINX anreraM- TEME MaTeMaTU4yecKoro 3HaHus;, oc-
MaTeMaTu4eCKknx YeCKnx CVICTeUMZ rpynm, HOBHbIE anre6paV|quKV|e CTPYKTYpPbl —
rj;ZfSBo%%iﬁiz- OrK-3.8 Ks?:jeuT’ ggﬂ(‘e):bl NMHENHoM rpynna, Komeuo, none, nMHeﬂHo? rpo-
BaTb U E)eanwaosbl- anrebpbl 1 BaxHenwne CTpaH?TBO; OCHOBBI ManMqHOM an-
BaTb npouenypbl CcBOMCTBA BEKTOPHbIX Npo- I'e6pb|. MaTpuubl U AGNCTBUA Haa HU-
peLueHus 3anau CTpaHCTB Hag npoussonb- | MW, MarpudHbie 1 MaTpu4HO-
npoeccroHansHomn HbIMW NONSAMU BEKTOPHbIE YpaBHEHUs; KOMMIEKCHbIe
OeaTenbHOCTW. OlMK-3.9 3HaeT OCHOBHbIE cBONMCTBa | YMCNa, AEUCTBUSA Had HUMU, hopmMynbl
KOJeL, MHOTO4SIeHOB Hag Onnepa n Myaspa, obnactu npumeHe-
KonbLaMu 1 Nonsmm HUA KOMMMNEKCHbIX 4YWUCen; CUCTeMbl
OlK-3.10 3HaeT OCHOBHble CBOWCT- | IMHENHLIX anreGpanyeckux ypasHe-
Ba OTOGPaXeHWU BaxHel- | yyis 3apaum, npusoasiume k CIIAY,
i‘ﬁ‘ anrebpanieckux CUC- | yatonn TOYHOTO M MPUBAKEHHOTO
peweHus CJTAY; nonMHOMbI OT OfHON
OK-3.11 | Yueer MPOUSSOANTL CT&H | epemenHoli U MeTORH! WX MocneRo-
ONepaLmy B OCHOBHBIX BaHWS; CNeKTparbHble XapakTepUCTUKM

YMCIOBbIX U KOHEYHbIX Marpuu,.

nongax, Konbuax, a Takxke

onepupoBaTb C NoacTa- YMeTb: Npon3BoanTb npeobpasoBaHust
HOBKaMmu, MHOro4YneHamu, | maTpul, OCYLLeCTBnATb CTaHAapTHbIE
maTpuulaMu, B TOM YACTE C | neincTBMS C MaTpuuamMu: CRoXeHue,
MCMNONTb3OBAHVEM KOMMBIO- | ypmpoeHMe, BO3BEAEHUE B CTEMEHb;
TERE ;?\np::Tlx ';T;’;f:“grmeml HaxXo4UTb pas3nuyHble YUCIOBblE Xa-
: ﬂMHeVIHFI):IX ypaBHeHMi Hag pPaKTepuUCTVKA MaTpuL: creq, onpepe-
NOMSIMM, NPUBOMMTS MaT- nviTenb, HOpPMa, CMeKTpanbHbI paau-
PULLbI M KBAZPaTUYHbIE yC, CMEKTp; CTPOUTb obpaTHble MaTpy-
hOpMbI K KAHOHUYECKOMY Uubl mMetTogamMmm npucoeamHeHHOU mat-
BUAY; pvubl 1 npeobpasoBaHun KopgaHa;
OlnK-3.13 YMmeeT NponsBoauTb OLEH- | BbINOMHATL AEACTBUS C KOMIMIEKCHbI-
Ky kayecTBa nosy4eHHbIX MW Yucnamu, pelwatb ypaBHEHUA C
peLUeHnit NpuKnaaHbIX KOMMMNEKCHbIMU KoadhdmumneHTamu;
sapad peliaTb CUCTEMbI TUHENHbLIX anre6-
OfK-3.14 | Bnapeet metonamu pe- pauyeckux  ypaBHEHMW  MeToaamu
gé%;va'i S;i;f:pl\;::;)x”i’j' Kpamepa, Naycca, obpaTtHon matpuubl;
HBIX, NOACTAHOBOYHBIX pewatb MaTpuyHble YypaBHEHMS; pe-




ypaBHeHui B anreGpaunye-
CKMX CTPYKTypax

watb anrebpanyeckme ypaBHEHUS Bbl-
COKMX CTENeHen.

OrlK-3.15 Brnapeet HaBblkamu pe-
LIEHNS TUMOBLIX JIMHEVHBIX | Braneth:  HaBblkaMyW  NPUMEHEHUs
YPaBHEHWU Hal nonem v pas3nuMyHbIX MeTodoB anrebpbl Ans
KONbLIOW BLINETOB €LLIeHNs NOCTaBMEHHON 3a0a4u
OrK-3.16 Bnapeet HaBblkamu pe- P A ;

LIeHNs CTaHOapTHbIX 3a-
[ay B BEKTOPHbIX NPO-
CTpaHCTBax U MeToaamu
HaxoXOEeHNs KaHOHWYe-
CKMX (POPM JIMHENHBbIX
npeobpasoBaHui

12. O6bemM gucuUnuHbI B 3a4eTHbIX eauHuUax/yac. (s coomeemcmsuu ¢ y4ebHbIM 1aHOM) —
4/144 .

dopma NPOMeXYTOUYHOM aTTeCTaUNN (3avem/sk3ameH) 9K3aMeH

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

TpygoemKocTb
Bug yuebHowm paboTbl Bcero Mo cemecTpam
1 cemecTp Ne cemecTpa
AyOuTOpPHbIE 3aHATUSA 68 68
Nekuumn 34 34
B TOM yucrne: npakTuyeckme 34 34
nabopartopHble 0 0
CamocToaTenbHas paborta 40 40
B TOM Yucne: Kkypcosas pabota (NpoekT)
dopma NpomMeXyTO4HON aTTecTaLmm 36 36
(9k3ameH — 4ac.)
Utoro: 144 144

13.1. CopepxaHue gUCLUNNUHDI

Peanusauwns
H pasgena guc-
Ne n/n anmeHoBanie pasaena CopepxaHve pasgena gUCLMNIUHDI LUUMAWHBI C Mo-
ONCUMNIWHBI N
MOLLIbIO OHNalH-
Kypca, QYMK*
1. Nlekuun
1.1 BeogHasa nekuns MHoxecTBa. OTHOLWEHNS. PaKTOPMHOXECTBO. Anrebpa Kb
1.2 OTobGpaxeHus Knaccudmkauus otobpaxenun. O6paTtumMocTb. Anrebpa Kb
1.3 | Anrebpandeckne cTpykTypbl | Fpynnbl, KonbLa, nons Anrebpa Kb
14 OTobpaxeHus rpynn CsoiicTBa romomopduama. dakroprpynna. Anrebpa Kb
1.5 | lNone KOMNMEKCHbIX Yncen CeoicTtBa (pyHKUMOHana z — |z|. PaumoHanbHas cte- | Anrebpa_Kb
NneHb KOMMMEKCHOro 4ucrna. mMnepkoMnnekcHble Yuc-
na.
1.6 | KonbLo nonMHomoB Anroputm 3Bknupa. KopHuu nonuHoma. AnreGpaude- | Anrebpa_Kb
CKasi 3aMKHYTOCTb MOMs KOMMMEKCHbIX Yucen. YcTon-
YMBblE NOIMHOMbI.
1.7 | JlnHeiHOe NpoCTPaHCTBO MNpumepbl NUHeNHbIX NpocTpaHcTs. JlnHenHo Hesasu- | Anrebpa_Kb
CUMble cucTeMbl BeKTopoB. PasmepHocTb. basuc.
1.8 MaTpu4Hoe ncuncneHune Knaccudukaums matpuu. Onepauuv Hag matpuuamun. | Anrebpa Kb
1.9 MpocTpaHcTBO MaTpuL @DyHKLMOHanNbI Ha MMHEAHOM NPOCTPAHCTBE MaTpuL. Anrebpa Kb
1.10 | ®yHKUMM OT MaTpuL MatpuyHble ypaBHeHus AX = B, AXB = C. MNMonuHombl | Anre6pa_Kb
OT MaTpuubl. KOpHN MaTpU4HbIX MOSIMHOMOB.
1.11 | CNAY Cvictembl NuHeiiHbIx anrebpanyeckux ypasHeHuin. Me- | Anrebpa_KbB
Toabl obpaTHOM MaTpuubl, Kpamepa, Maycca.
2. NpakTnyeckne 3aHATUA
2.1 MHoxecTBa, oTobpaxeHuss | ®akTopMHOXeCTBa, 06paTUMOCTb Anrebpa_Kb
2.2 | AnreBpaundeckue CTpyKTypbl | Mpynnbl, KonbLa, nons. Anrebpa Kb
2.3 KomMmnnekcHble yncna MNpeobpazoBaHus, n3obpaxeHna curyp Ha komnnekc- | Anrebpa Kb




HOW NJIOCKOCTU, peLleHne ypaBHEHUA N CUCTEM.

2.4 MaTpu4Hoe ncuncneHune Onepauun Hap matpuuamu. Beluamcnedvne onpegdenu- | Anrebpa_ Kb
Tenen.
2.5 ChAY CucTembl nuHenHbix anrebpanyecknx ypasHeHuin. Me- | Anrebpa_Kb

ToAbl obpaTHOM maTpuubl, Kpamepa, Maycca.

13.2. Tembl (pa3aensl) AUCLUUNNUHBI M BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)

Ne HavmeHoBaHue Tembl CaMocTosTennnas

n/n (pasgena) oucumMninHbl Jlekumn | MpakTudeckue | JNlabopaTopHble pa6ota Bcero
1.1 BeoaHasa nekuus 2 2 4
1.2 OTo6paxeHus 3 4 4 11
1.3 Anrebpavyeckune CTPYKTypbl 6 5 6 17
1.4 OTo6pakeHns rpynn 3 4 7
1.5 [Mone koMNMeKCHbIX Yncen 3 6 5 13
1.6 KonbLio nonMHoMmoB 3 3 3 9
1.7 JInHenHoe NpoCTpaHCTBO 2 3 5
1.8 MaTtpuyHoe ncumcneHme 1 6 1 8
1.9 [MpocTpaHCcTBO MaTpUL, 4 4 4 12
1.10 | ®yHKUMM OT mMaTpuL 2 2 3 7
1.11 | CNIAY 5 4 5 14

Wtoro: 34 34 40 108

14. MeToanyeckue ykazaHusa Ans odyyaroLmxcsa no 0CBOEHNO ANCLUNIIUHDI:

Ons yCcnewHoro ocBoeHunda OucunniinHbl HeobOxoauma cuctemartmyeckas pa60Ta C KOHCNeKtamMu

nekumn, n3y4yeHme CcoOoTBEeTCTBYHOLLMNX pasaenoB OCHOBHOM W AOMOSTHUTENBHON nnTepaTtypbl, BbIMNOJIHE-
HUe npakTn4ecKkmnx 3aJaHui, TECTOB, 3adaHunmn TeKyLlJ,eVI artrectauunn.

Mpy ncnonb3oBaHUM OUCTAHLMOHHBIX 06pa3oBaTenbHbIX TEXHOMOMMIN U 3MEKTPOHHOrO 06y4eHus

BbIMONHATL BCE yKasaHusl npenogasaTtenei no patote Ha LMS-nnatgopme, cBOeBpEMEHHO MOAKHO-
yaTtbcs K online-3aHATHAM, cobnioaaTb pekoMeHaauuM no opraHM3aumnmM caMocTOSATENBHON paboThl.

15. NepeyeHb OCHOBHOW U AONOSIHUTENLHON NUTEpaTypbl, PECYPCOB UHTEPHET, HE0bXo-

OUMbIX AN OCBOEHUA AUCLUUNNMUHDI (criucok numepamypbl 0ghopmrasemcs 8 coomsemcemauu ¢ mpebo-
saHusamu FOCT u ucrnionb3yemcsi obuwasi CKeo3Hasi Hymepauusi 0r1si cex sudo8 UCMOYHUKOB)

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

’ Bunbepe, 3.5. Kypc anzebpsbi : y4ebHuk / 3.5. Burbepa. - M. : MLIHMO, 2011. - 591 c. - URL.:
//biblioclub.ru/index.php ?page=book&id=63299

2 Cb6opHuk 3aday ro aneebpe : 3adayHuk / nod ped. A.U. KocmpukuHa. - M. : MLIHMO, 2009. -

404 c. - URL: //biblioclub.ru/index.php?page=book&id=63274

6) gononHWTenbHaa nuTeparypa:

Ne n/n M CTOYHMK

3 Kypow A.I". Kypc ebicweli aneebpel / A.l". Kypow. — M. : Hayka, 1968. — 431 c.

4 ®adodees [.K. C6opHuk 3aday ro abicweli aneebpe / [.K. ®addees, ComuHckuli N1.C. — M. :
Qusmamnum, 1977. — 288 c.

5 Kocmpukun A.U. CéopHuk 3aday ro anzebpe /A.U. KocmpukuH. — M. : ®usmamnum, 2001. —
464 c.
backakos, AHamonut puaopbesuy. Jlekyuu no anzebpe : y4ebHoe nocobue /

6 A.l". backakos ; BopoHex. 2oc. yH-m .— BopoHex : U3dameribcKo-ronuapaghudeckuli 4UeHmp

Boponexckoeo eocydapcmeeHHo20 yHuUsepcumema, 2013 .— 155 c.

B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTeribHble pecypchl (oduLnansHble pecypcbl UHTEPHET)™:

n/n Pecypc
1 www.lib.vsu.ru — S3HB Bl'Y
2 JlanuH, E.C. Kypc ebicwel aneebpbl. — CI16. : flaHb, 2009. — 368 c. — Pexxum docmyna:
http://lanbook.lib.vsu.ru/book/246
3 OkyHes, J1.4. Boicwas anzebpa. — Crl16. : JlaHb, 2009. — 336 ¢. — Pexum docmyna:
http://lanbook.lib.vsu.ru/book/289




nyxos, M.M. Anzebpa / M.M. [nyxos, B.l1. Enusapos, A.A. Heuaes. — Cr16. : JlaHb, 2015.
— 608 c. — Pexum docmyna: http.//lanbook.lib.vsu.ru/book/67458
6 OHnauH-kypc «Aneebpa Kb». — https://fedu.vsu.ru/course/view.php?id=12400

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obGecneyvyeHUs ANA CaMOCTOATENbLHOM paboThbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adadvyHUKU, mMemoodudyecKkue ykasaHUs MO 6bIMNOSHEHU rpakK-
muyYeckux (KOHmMpOosibHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTouHMK

1 fOpeenac, B. B. Anzebpa: rone KOMMIeKCHbIX Yuces ;| y4ebHoe nocobue / B. B. FOpzenac. — BopoHex:
HayuyHas kHuea, 2017. — 57 c.

fOpeenac, B. B. Anzebpa [1]: MHOXXecmea, omobpaxeHus : y4ebHoe rnocobue / B. B. lOpzenac. — Bo-
poHex : HayyHas kHuea, 2019. — 34 c.

fOpeenac, B. B. Anzebpa [2]: aneebpaudeckue cucmembi : y4ebHoe nocobue / B. B. FOpzenac. — Bo-
poHex : HayyHas kHuea, 2019. — 76 c.

2

3

17. O6pa3oBaTesfibHble TEXHONOIMMK, UCNONb3yeMble NpU peanusauum yyebHon amcumn-
NWHbI, BKIOYaA AMCTaAHUMOHHble obpa3soBaTtenbHble TexHonoruu (AOT, anekTpoHHoOe
ob6y4eHue (J0), cmewaHHOe oOy4eHue):

OucumnnuHa peanuayeTcs ¢ NpUMEHEHNEM 3MEeKTPOHHOIro 0by4eHns N AUCTaHLMOHHbIX 06paso-
BaTenbHbIX TEXHOMNOrMN. [Ina opraHM3auun 3aHATMI pekoMeHAoBaH OHnanH-kypc «Anrebpa_Kb», pas-
MELLEHHbLIN Ha nnatdopme IONekTpoHHoro yHueepcuteta BIY (LMS moodle), a Takke WHTepHeT-
pecypchbl, NpyBegeHHble B M.158B.

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne oUCUUNIIUHLI:

MynbTumeguiHaa nekumoHHaa aygutopus (kopn. 1, aya. 433), paboyee mecto npeno-
pasatens K Intel Pentium DualCore, mynbtumeauna-npoektop Optoma EP780, mukpodoH, ay-
anocuctema. [lockm menosble 2 wT., ctonbl 60 wT., naskn 30 wWT. gocTtyn K poHaam y4ebHo-
METOAMYECKON JOKYMEHTaL MK, 3NEeKTPOHHbIM BMBNNOTEYHbIM CUCTEMaM, BbiXoA B VIHTEpHeT.

19. OueHo4HbIe cpeaAcTBa ANsA NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHON aTTecTaLun

MopsOoK OUEHKM OCBOEHUs obydarowmmucs y4ebGHoro mMaTtepuana onpeaensieTcsi co-
AepXXaHneM crieayoLmx pa3aenos AMCLUMNINHDI:

No HavnmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | 1@ AMCUMANAMHbI (mopy- TeHLMA(M) [OCTUXKEHUS OueHouYHbIE cpeacTBa
nsi) KOMNeTeHummn
1 BBoaHas nekuus OrK-3
2 OT1obpaxeHus OrK-3 OrllK-3.8 KWMbI (ons npoBegeHUs TekyLemn n uto-
3 Anrebpawnyeckue ctpyk- | OrMK-3 OlK-3.7, OlK- | roBon aTTectayuu)
" | TypbI 3.11
4 OT1obpaxeHus rpynn Or1K-3 OlK-3.10
5 Mone komnnekcHbIx Yn- | OMNK-3 Orl1K-3.8, Ol1K-
cen 3.1
6 KonbLo nonnHomoB OrK-3 Orl1K-3.9, Ol1K-
' 3.1
7 J;OMHeMHoe npoctpaHct- | OrK-3 OMK-3.8
8. | MatpuyHoe ncuncnermne | OMNK-3 OlK-3.12
9. | MNpocTpaHcTBO MaTpuL Or1K-3 OlK-3.16
10. | ®yHKUMM OT MaTpuy, OrlK-3 OrlK-3.14
ClAY Or1K-3 OlK-3.12, Or1K-
11. 3.13, OlK-3.14,
Ol1K-3.15
lMpomexyToyHasa aTTecTauns lNepeyeHb 8orpocos
dopMa KOHTPONsi — 9K3aMeH lpakmuyeckoe 3adaHue

20. TunoBble oUeHO4YHbIe cpeaAcTBa U MeToAUYeCKMe MaTepuanbl, onpegensirowme npo-
uenypbl oLeHUBaHUA




20.1. TeKyLWwMN KOHTPOIb yCNeBaeMocTun

KoHTpornb ycnesaeMoCcTu No AUCLMMINHE OCYLLECTBIISETCS C NOMOLLBIO CneayoLwmnx OLeHOYHbIX

cpencrTs:
MepeyeHb 3aa4aHUN ONA KOHTPONbHbIX paboTt
(HaumeHosaHuUe oUueHO4YHO20 cpedcmea meKyu,eao KOHmMpPOIis ycrieeaemocmu)

KoHTponbHO-n3meputenbHbIi maTtepuan 1

1. fAsnsetca nu otobpaxenne F :[1 — (0,+00) ClOpbEKTUBHBLIM, €CNU
F(x)=2%"F9

2. YcraHoBuTe obnactb onpepenenns D(F) oTobpaxeHus

F(x)=# /sin2x—%.

O6pa3syeT Nu KomMbLLO MHOXECTBO BCEX HEYETHbIX YNCEN?
4. Bbluucnure tr(AB)—tr(BA), roe

2 -1
0 3 5 11 0 2
A: 5 B: .
-3 5 3 -2 6 9
4 7
5. PelwuTe ypaBHeEHNE OTHOCUTENBLHO X:
1 1 2 3
1 2-x* 2 3
=0.
2 1 5
2 1 9-x’
a, 4a, - 4,
a a oo a
6. Onpepenutens | - = " paBeH A.
anl anZ ann
a, ay a,,
a4y as,
Yemy paBeH onpegenurerns |--- ?
anl anZ ann
a, ap a,

KoHTponbHO-M3MepuTenbHbIN MaTepuan 2

1. BbluncnuTe onpeaenuTens 6-ro nopsiaka, dNemMeHTbl @, KOTOPOro UMeLT BIA
a,, =min{k; j}, k,j=16.
2. WN3BeCTHO, YTO CymMMa [BYX KOPHEW ypaBHEHUs

2272 —Z22—-T7z+1=0



paBHa 1. Onpegenute A.

3. Pewwure c.n.a.y.
2x,—x,—x; =4
3x,+4x, —2x, =11
3x,—2x, +4x, =11

a) meTogom obpaTHOM MaTpuLbl;
6) meTogom Kpamepa.

4. [okaxuTe, 4TO AN NobbIX KBagpaTHbIX (7% 1) -MaTpuL, cnpaBegnMBo TOXAECTBO
[4,[B,C]]+[B,[C, A]]+[C,[A4,B]]= 0O, roe ® — HyneBas maTpuua.
5. [Hokaxute, YTO CyMMa MUHOPOB BCEX 3NIEMEHTOB MaTpuubl 4 Buaa
I o 1
A=|2 1 1
1 1 2
He 3aBUCUT OT «.

6. [okaxuTe, 4TO MaTpuLbl

1 00 a yij 0
A=|0 1 0| n B= v o 0
31 2 3¢-3a-y ¢-3p-0 ¢

KOMMYTUPYIOT.

7. [nsa kakvx 3HadyeHun p n g matpuua

1 00
A=|0 1 0
1 01
YOOBMNETBOPSIET YPaBHEHNIO
A = pA® +qA?

8. Yb6egutecb B cnpaBeanneBocTM hopMynbl BeluncneHns onpegenutens matpuubl A€ M, () ¢
NMOMOLLIbIO CreaoB CTENeHen 3Ton MaTpuLbl:

detA:%((trAf—3trAtr(A2)+2trA3).

OnucaHue mexHo102uuU rnPo8edeHUs:
CpencTBO NpoOBEPKM YMEHMI MPUMEHSATH NOMYyYEeHHbIE 3HAHUSI ANS peLleHust 3a4ay onpeaeneHHoro
TUnNa no ANCLUNNNHE

TpebosaHus K 8bInonHeHUr 3adaHuli KOHMPOIbHOU (Unu WKarsbl U Kpumepuu oyeHU8aHUsT)

OueHKa «OTNUYHO» BLICTABNSAETCSH, ecnv oGy4aloLUincs NokasbliBaeT NonHoe 3HaHue NporpamMmMHoro maTtepua-
na; AeMOHCTPMpPYET CNOCOBHOCTb NPUMEHSATE TEOPETUYECKME 3HAHUA ANS aHanM3a NpakTUYeckux cuTyaunn, ge-
natb NpaBuIibHbIE BbIBOAbI; BbINOMHWI BCE 3a4aHUs 1 3a4ayu NONHOCTbIO 6e3 oWmnboK 1 HeJOYEeTOB; CTPOro Co-
6rtogaeT TpeboBaHusa nNpu ochopmeHnn paboTbl; TOATBEPXKAAET NOMIHOE OCBOEHUE KOMMETEHLNIA, NPeayCcMoT-
PEHHbIX NPOrpaMmon.

OueHKa «XOpPOLUO» BbICTABNAETCA, €CrM 06yYaloLLMinca NokasbiBaeT NofHoe 3HaHWe NPorpaMMHOro MaTepua-
na; NpaBuUNbHO NPUMEHSET TEOPETUYECKME NONOXKEHNS K OLEHKe NMPaKkTUYeCKUX CUTyaLUiA; BbINOMHWUM BCE 3a4aHus
1 3a4a4ym NONHOCTLIO, HO NPWU HaNUuMKM B NX pelleHun He 6onee oaHom Herpybon ownbky 1 OAHOro Hego4veTa, He



bornee Tpex HeJo4eToB; CTpPoro cobnogaeT TpeboBaHMsa Npyn ohopMeHMn paboTbl; AEMOHCTPUPYET XOPOLLMIA
YPOBEHb OCBOEHMS MaTtepuana v B LefioM NoaTBepXaaeT OCBOEHNE KOMMNETEHLUIA, NPeayCMOTPEHHbIX Nporpam-
MOW.

OueHKa «<yAOBNeTBOPUTENbHO» BbICTaBMAETCS, ecnv 00y4aloLnincsa nokassliBaeT 3HaHne OCHOBHOMO MaTe-
pvana B 06beme, HeobxoaAMMOM Ansi NPeACTOosILLEN NPOodeCCUOHANBbHON OEATENBHOCTU; HE B MONHOW Mepe Ae-
MOHCTPUMpPYET CMOCOBHOCTb NMPUMEHATE TEOPETUYECKME 3HAHUS AN aHanv3a NpakTUYeCcKuxX CUTyaunii; BbIMOMHWIT
He MeHee 2/3 Bcex nNpefnoXeHHbIX 3a4aHuin 1 3agay unv gonyctun He bornee ogHoM rpybor owmnbKky 1 OByX HeAo-
4yeToB, He bonee ogHom rpybon 1 ogHon Herpyoor ownbku, He Gornee Tpex HerpybbIX OLWMOOK, 04HOWM Herpybom
OLMOKN 1 TPEX HEOOYETOB, NPV HANUYMKN YETbIPEX-NATN HEJOYETOB; OOMYCKAET HE3HaUYNTENbHbIE OLWNOKN NpK
odhopmMneHun paboTbl; NOATBEPXKAAET OCBOEHME KOMMETEHLMI, MPegyCMOTPEHHbIX MPOrpaMmMon Ha MUHUManbHO
OOMyCTMMOM YPOBHE.

OueHKa «HeyaoBNeTBOPUTEIIbHO» BLICTABMSETCS, ECNU 00YYaOLMIACA MMEET CyLLECTBEHHbIe NpoGenb! B
3HaHMAX OCHOBHOIO y4eOHOro Matepuana no ANCUUNIMHE; ECNX YNCIO OWNOOK 1 HeJo4YeTOB B paboTe NpeBbICUIIO
HOpMY ANs OLeHKMN 3 nnn oby4varoLMncs BeiNOMHUI NPaBUibHO MeHee 2/3 Bcex 3adaHunii U 3afad; gonyckaeT rpy-
Oble oWKMBKM NpU 0PopMIEHNUN PaboThl; HE MOATBEPXKAAET OCBOEHME KOMNETEHLMNIA, NPEAYCMOTPEHHbIX NpOrpam-
MOW.

20.2. NMpomexyTo4Haa aTtTecTaums

[MpomMexyToyHas atTectauus nNo AUCLMMNIIMHE OCYLLECTBNSAETCH C NMOMOLLbIO Creaylowmnx oue-
HOYHbIX CPeaCTB:
MNMepeyeHb BONPOCOB K 3K3aMeHY:
(Haun/leHoeaHue OUEHO4YHO20 cpedcmsa I'I,OOMe)KymOLIHOU ammecmauuu)
. CBoMncTBa OCHOBHbIX Onepaunn Hag MHOXeCTBaMU.
. Knacchbl akBnBaneHTHocTU. PazbreHne MHOXeCTB.
. 1Be neMmbl O MOLLHOCTN KOHEYHbIX MHOXECTB.
. CBolictBa 00pa3oB NOAMHOXECTB 4aHHOIO MHOXeCTBa.
. CeowncTtBa npoobpaszos.
. Kputepun obpatumocTtn otobpaxkeHus.
. Kputepumn ogHocTopoHHENn 06paTnMocT 0OTOGpaXKeHUS.
. PABHOMOLLIHOCTb MHOXXECTB 1 OTHOLLEHWE SKBUBANIEHTHOCTW.
. CsovicTBa rpynnbi.
10. OTOGpaxeHus rpynn.
11. CsoricTBa roMmomopdusma.
12. Unknnyeckas rpynna.
13. ®akToprpynna.
14. Konbuo. [leneHune B KonbLe.
15. KonbLO BbLIYETOB.
16. MNone.
17. INone KOMMMEKCHbIX Yncen.
18. Teopema o cBoncTBax pyHKLMOHaNa z — |z].
19. ®opmyna Myaspa.
20. MpunoxeHne opmynel MyaBpa B TPUroHOMETPUM.
21. PaumoHanbHas cteneHb KOMMMNEKCHOro Yncna.
22. MHOXeCTBO KOpPHEN N3 eanHNLbI.
23. NepBo0OOGpasHbIE KOPHU N-1 CTEMNEHN U3 €AMHULbI.
24. KonbLo NofnHOMOB.
25. KopHu nonnHomoB, Teopema beasy, popmyna Buera.
26. KpaTHble KOpHU NOSIMHOMOB.
27. MNMonnHom Tewnnopa.
28. OcHoBHas Teopema anrebdpbl.
29. ®opmyna KapgaHo.
30. Anroputm ®eppapu.
31. JlnHenHoe NpoCTpPaHCTBO.
32. CsowcTBa criega KBagpaTHOW MaTpuLbl.
33. Onpegenutens matpuubl. CBoNcTBA.
34. MNpeobpasoBaHud Naycca — >KopgaHa.
35. PeweHue c.n.a.y. metogom Kpamepa.
36. PewweHue c.n.a.y. MeTogom obpaTHOM MaTpuLbl.

O©COoONOOBRWN -



37. Teopema KpoHekepa — Kanennu.

MNMepeyeHb NpakTUYECKUX 3afaHuN
1. Jokaxunte paBeHCTBO MHOXECTB.

2. OueHnTe MOoLWHOCTb AAHHOIo MHOXECTBA.

3. ABngaeTtcs nu 3agaHHoe GUHApHOE OTHOLIEHME Ha 3a4aHHOM MHOXeCTBe pednekCMBHbIM, CUMMET-
PUYHBIM, TPAH3UTUBHbLIM?

4. [lenctBrst ¢ KOMMNIEKCHbIMW YNCIIaMM.

5. CocTaBbTe ypaBHeEHWE, KOPHSAMU KOTOPOro ABASIOTCA 3ad4aHHble KOMMMEKCHbIe Ynucna.

6. I3o6pasnTe Ha KOMNEKCHOM MNOCKOCTM MHOXECTBA TOYEK, YAOBMNETBOPSAOLLMX 3aA4aHHBIM YCIIOBUSAM.
7. MNMpepcraBnTb aHHOE KOMMSIEKCHOE YMCNO B TPUIOHOMETPUYECKON hopme.

8. KomnnekcHble yncna u 3agayum ¢ napameTpamu.

9. ®opmyna Myaspa n dunepa.

10. Ha MHOXecTBe HekoTopasi onepauusa * 3agaHa Tabnuuen Kanu. ABnsetca nu ata anrebpanyeckas
CTPYKTypa rpynnon? AbeneBow rpynnon?

11. O6pasyloT N1 MynNbTUNNUKATUBHYIO rpynny MHoxecTsa (1,00 01,0 ?

12. o kakon anrebpanyeckon onepaunmn 3agaHHoe MHOXECTBO ABMAAETCH rpynmnon?

13. [Ina Kaxxgoro u3 3agaHHbIX MHOXECTB OTODpaXKeHUn BblIACHUTE obpasyeT fv OHO rpynmny OTHOCU-
TeNbHO KOMNO3NLNN OTOBPaXKEHNNA.

14. BbiacHuTe, Kakve n3 3adaHHbIX MHOXECTB SBMSKTCA Konbuamu (HO He NonsmMun), a kakve nonsiMu
OTHOCUTENbHO YKa3aHHbIX onepauuin.

15. Ha mHoXecTBe G onpeaeneHa onepauums *. Kakon anrebpaundeckon cucremon asnsetcs (G;*)?

16. BbinonHute geneHne nonmMHOMOB C OCTaTKOM.

17. MNMonb3ysicb cxemon fopHepa, pasnoXxute 3agaHHbI NOSIMHOM NO CTENEHAM Z — a.

18. OnpegenuTe KpaTHOCTb KOPHS Zg NONIMHOMA p(Z).

19. lNpyn KaKom yCroBUKN NONMHOM pP(Z, ) UMEET KOPEHb HE HMXE BTOPOM KPaTHOCTM?

20. Hangnte HanbonbLlUMin o0OLWMA AenuTenb 3aAaHHbIX NONTMHOMOB.

21. TlocTponTe HeHyrneBoW MNOMIMHOM HaWUMEHbLUEN CTEMEHW C KOMMMEKCHbIMU KkoddhdumumeHTamu,
UMeoLW M 3a4aHHbIe KOPHW.

22. PeluvTe ypaBHEHUS TpeTben cTeneHn, ncnosnbsysa dopmyny KapgaHo.

23. Pewwnte metogom deppapu ypaBHEHUS YETBEPTON CTEMNEHMN.

24. Boluncnute 3agaHHbI onpegenuTens.

25. Pa3noxuTb No aneMeHTam Kakon-nnbo CTPOKU U BbIYUCINTE onpeaenuTens.

26. Hangute cnep nponsBegeHns matpuu,.

27. Pelwunte matpunyHoe ypaBHeHue Buga AX = B, AXB = C.

28. [MocTponTte 0bpaTHyto K 3a4aHHON MaTpuLeE.

29. OnpegenuTe paHr MmaTpuLbl.

30. PelwwmnTe cnctemy nNMHEnHbIX anredbpamyeckmx ypaBHEHUN MeTOLOM obpaTHON MaTpuLbl.

31. Pewwure c.n.a.y. metogom aycca.

32. Pewure c.n.a.y. Mmetogom Kpamepa.

OniucaHue mexHonoauu nposedeHus 3K3amMmeHa
CpeacTBO NPOMEXYTOYHOIO KOHTPOSS YCBOEHUS pa3aenoB ANCUUNINHBI, OpraHM30BaHHOE B BUAeE Co-
©ecepoBaHua npenogasatens n oby4vatoLlerocs.

TpebosaHusi K ebironHeHuro 3adaHul, wKarbl U Kpumepuu OyeHU8aHust
OueHKa «OTNIMYHO» BbICTaBrsSETCs 3a rnybokoe 3HaHWe nNpeayCMOTPEHHOro NporpaMmon Matepuana,
COAEepXaLleroca B OCHOBHbIX M LONONTHUTENbHbIX PEKOMEHA0BAHHbIX NIUTEPATYPHbIX MCTOYHMKAX, 3a
YMEHME YETKO, JTAKOHUYHO U FIOrMYeCKn nocrneaoBaTenbHO OTBeYaTh Ha NOCTaBIEHHbIE BOMPOCHI, 3a
yMEHWEe aHanu3npoBaTb M3yvaeMmble SBMEHUS B UX B3aMMOCBA3M U ANANEKTUYECKOM pasBUTMK, Npume-
HATb TEOpeTUYECKME NOMOXEHNS NPU PELLEHNM NPAKTUYECKMX 3aha4; obydatowmnnca noaTeepxaaet
MOSIHOE OCBOEHME KOMMNETEHLMIA, NPEAYCMOTPEHHbBIX MPOrpamMmmMon.
OueHKa «XOpoLOo» BbICTABNAETCA 3a TBepAoe 3HaHWe OCHOBHOrO (MporpaMMHOro) Matepuana, BKIHo-
Yyas pac4deTbl (Npy HeOBXOANMOCTH), 3a rPaMOTHbIE, 6€3 CyLLECTBEHHbIX HETOYHOCTEN OTBEThI HA NO-
CTaBJIEHHbIE BOMPOChI, 32 YMEHNE NPUMEHATb TEOPETUYECKME NONOXEHNS AN PELUEHNS NPaKTUYECKNX
3agad; obyyaroLninca 4eMOHCTPUPYET XOPOLUMIA YPOBEHb OCBOEHUSA MaTepuana u B LLenom NoaTeep-
XOaeT OCBOEHME KOMMETEHLUIN, NPeayCMOTPEHHbIX NPOrpamMmmon.



OueHkKa «yA0OBNeTBOPUTENbLHO» BbICTaBsieTCA 3a obLlee 3HaHMe TONbKO OCHOBHOrO MaTepuana, 3a
OTBETbI, COAEPXKaLLME HETOYHOCTM UK criabo apryMeHTUPOBaHHbIE, C HAapYyLLEHWEM MoCneaoBaTeNbHO-
CTU U3NOXEHNa maTepuana, 3a crnaboe NpYMeHeHe TEOPETUYECKUX NOMOXEHWUIA NPU peLLeHN NPaKTu-
YyecKkux 3agad; obyyaroLWwniics NoATBEPKAAeT OCBOEHME KOMNETEHLWUIA, NPeAYyCMOTPEHHbIX NPporpamMmon
Ha MUHMMAarbHO JOMYCTUMOM YPOBHE.

OueHkKa «HeyAOBNeTBOPUTENbHO» BbICTABMNSETCA 3@ HE3HAHME 3HAYUTENBHOM YacT! NPOrpaMMHOro
mMaTepvana, 3a CyLeCTBEHHbIE OLIMOKM B OTBETaX Ha BOMPOCHI, 38 HEYMEHVe OpMEHTUPOBATLCS B pac-
yeTax, 3a He3HaHWe OCHOBHbIX MOHSATU AUCLUMNNNHBI, HE NMOATBEPXKAAET OCBOEHME KOMMNETEHLUIA, Npe-
AYCMOTPEHHbIX NPOrpammol.



