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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS M JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBiaeHuto  moarotoBku/  crenuambHOCTH  09.03.03  «[Ipuxmamnas  wuHpOpMATHKAY)
HanpaBneHHocTH «[IpuknanHas nHGOpMATHKAa B MHHOBAIIMOHHOHN NIEATENBHOCTHY. JlucIummHa
peanuzyetcst kadeapoit «Nel».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
pECYpPCOB 1 OTpaHUYECHUI»

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMAaTUYECKOT0 aHalIM3a U MOJEIUPOBAHUS, TEOPETUYECKOTO M IKCIEPUMEHTATbHOTO
UCCJICIOBAHMSI B MPOPECCUOHAIBHOMN IEATEIHLHOCTIY

CopepxaHue TUCHUIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBS3AHHBIX C AHAJTUTHUYECKUM
OMHMCAHUEM TEOMETPUUYECKUX OOBEKTOB, H3YyYCHHEM CBONCTB JIMHEHHBIX MPOCTPAHCTB U
JUHEHHBIX ONEPaTOPOB, KBAAPATUIHBIX (POPM U UX T€OMETPUUECKON MHTEPIIPETALINH.

[IpenogaBanue AMCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
yueOHOro  mpolecca: JeKyuu, Npakmudeckue 3aHAMuUs, CamMocmosmenvHas paboma
obyuarnwe2ocs.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIsET 5 3adeTHBIX eauHuil, 180
YacoB.
SA3bIK 00y4YeHUS 10 AUCIUIUTMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JucuummHa «MaTteMaTuka. AHaTUTHYecKast TeOMETPUS U JIMHeWHas anreOpay sSBisieTcs
BOKHOM COCTaBHOW 4YaCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEMl
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCHUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTHU; MO3BOJISET
JEMOHCTPHUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00bEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX TTOHATHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke U 3JIEMEHTOM OOIIeH KYIbTYPHI.

Matematuueckue  METOJbI  HCCIENOBAaHHUS,  MOJCIHUPOBAHMS,  IMPOECKTHPOBAHUS,
OMHPAIOIIYIOCS HA JAaHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOH HayKe U
TEeXHHKE. B 3HauMTEIbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPAIOIIMMCS pPa3BUTHEM HAyKU U
TEXHHUKH, TTITABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH U MH()OPMAIIMOHHBIX CUCTEM, a TAKKe
KOMITBIOTEPHU3AlUC TPAKTUYECKH BcexX obmactel 3HaHWUN. BO3MOXHOCTH  yCIIENIHOTO
UCIIOJIb30BAHUSI MATEMAaTUKU JUIsl PELICHUsI KOHKPETHBIX 3aJad CYHIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOIO OuY€pe/ib, MPUBOAUT K HOBBIM TPEOOBAHUIM, MPEIbABISIEMbIM K MaTEeMaTHUECKOMY
00pa30BaHUIO COBPEMEHHBIX CIECIIMATUCTOB B 00JACTH MaTeMaTHIECKIUX METOJIOB.

B oGnactu BocnuTaHUsl TMYHOCTH LENbIO MOATOTOBKHU 1O TAaHHOW JTUCUUIUIMHE SBISETCS
dbopMUpOBaHHE CIIOCOOHOCTH JOTHYECKH BEPHO, apTYMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PE€Yb.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YacT 00pa3oBaTeIbHOI MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JAUCIUILINHE, COOTHECEHHBIX C
MJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AMCHMILTUHBI OOydYalOmUiCsS AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMHU. KoMIeTeHIMu U MHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Tabmmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon u HanMeHoBaHME HHIUKATOPa
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHUS] KOMIETEHLIUU

VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpPaHWUYEHUS TSl PEIICHUS TTOCTABICHHBIX
3a1a4
VK-2.V.1 yMeTb NpOBOAUTH aHAIIN3
MOCTaBIICHHOM 1IeH U (POPMYIUPOBATH
3a/1auu, KOTOPbIE HEOOXOIUMO PEIIUTh ISt
€€ IOCTHKEHHUSA

VK-2.VY.3 yMeTh BbIABUTAThH
OITUMAaJIbHBIE . N
YHuBepcaibHbIC COCOBL HX aTbTepHATUBHBIC BAPUAHTHI ICHCTBUM C
KOMIIETEHIIU 1IEJIbI0 BBIOOPA ONTUMAJIFHBIX CITOCOO0B

pelieHus1, UCXOIs U3
pelIeHUs 3a/1a4, B TOM YHCJIE C TTIOMOIIBIO

VK-2 Cnocoben
OTIPEICIIATh KPYT
3aa4 B paMKax
IIOCTaBJICHHOHN IIEJIN
U BBIOMpAThH

el CTBYIOIIHUX
ﬁ aBOBiIXL:IO M LHGPOBBIX CPEACTB
p PM YK-2.B.1 BnaieTs HaBbIKaMH BBIOOpa
AMEIOIIUXCS
PECYPCOB 1 ONTUMAIBFHOTO CTI0C00a pelieHus 3a/1a4 ¢
o €TOM JICUCTBYIOIIUX IPABOBEIX HOPM
OTpaHUYECHUM v A yiom P p

VYK-2.B.2 BnageTr HaBbIKaMH BBIOOpA
ONTUMAIILHOTO CIIOCO0a PEIICHHS 3a/1a4 C
Y4E€TOM HMEIOIINXCSI YCIOBUH, PECYPCOB H




OrpaHUYECHUN

OIIK-1 Cnocoben
PUMEHSTh

1 00IIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHYECKOTO
aHanu3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

HUCcciIeca10BaHuA B
npodeCcCHOHAIBHON
ACATCIIbHOCTU

CCTCCTBCHHOHAYYHBIC

OKCIICPUMCHTAJIBHOT'O

OIIK-1.3.1 3HaTh OCHOBBLI MAaTEMATHKH,
(U3HUKH, BEIYHCITUTCIIEHON TEXHUKN U
POrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymeTs pemarh CTaHAAPTHBIC
npodeccuoHaNBHBIC 3a/1a4H C
MPUMECHEHHEM €CTCCTBCHHOHAYUYHBIX U
OOIIEeMHKEHEPHBIX 3HAHHI, METOIOB
MaTEeMaTHYeCKOro aHalin3a 1
MOJICTTUPOBAHUS

OIIK-1.B.1 Bnagets HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
HACCIIENOBAHUA OOBEKTOB
po(heCcCHOHAIILHON e TEIILHOCTH

2. Mecro nucuuminHsl B cTpykType OI1

JucuunnuHa He Oa3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTyIEHTaMU IpU

HN3YUCHHUU B BY3C KAKUX R105(s10) JUCHUIIINH.

3HaHI/I5[, IMMOJIYYCHHBIC IIPpH H3Y4YCHHUU MaTcpualia ,I[aHHOI\/'I JUCHUIINIMHBI, MMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN JPYTIUX JUCHUIIIINH:
— Maremaruka. Teopusi BEpOITHOCTEN U MaTeMaTUUYECKasi CTAaTUCTUKA

3. O0OBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
JlanHbie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHUIOB y4eOHOM
paboTHI 10 AUCHHUILIINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabnuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHo# paboTh Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020mMoeKu
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
34 34
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 76 76
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

4. CopepxaHue AUCIUTUTUHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM ¥ BUIaM 3aHITHIM.
Pa3nensl, TeMBl JUCIUTIINHBI U MX TPYAOEMKOCTh MPUBEECHBI B TaOIUIE 3.

Ta6muma 3 — Pa3nensl, TeMbl IUCIUIUIMHBI, UX TPYIOEMKOCTh



Paznenbl, TeMbI TUCITUTUTMHBI Jlexmuu | 113 (C3) JIP KIIT CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1

Pazgen 1. KoMriekcHbIe unciia 1 MaTPHITBI 6 8 12

Pazgen 2. CuctemMsbl TMHEHHBIX YpaBHEHUH 6 9 12

Pasnen 3. JIuHelHbIe TIPOCTPAHCTBA 5 0 12

Pasnen 4. Bekrops! 6 8 10

Pasnen 5. IpsiMast Ha TIOCKOCTH 4 4 10

Pasnen 6. Ipsamast ¥ IIOCKOCTE B 4 5 10

POCTPAHCTBE

Paszen 7. KpuBbie BTOpOTo mopsiika 3 0 10

Hroro B cemecTpe: 34 34 76

HUroro: 34 34 0 0 76
[IpakTueckass MOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0y4yaromMMHUCS  OMNpPENENEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien

poeCCHOHATILHOMN 1A TEITLHOCTBIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep pasnena HasBaHue u copepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

1. [ToHsTHE KOMIIJIEKCHOTO Yncia. JleMcTBus HaJ KOMIICKCHBIMU
yrcaamMu B anreOpanyeckoit popme. JledCTBUSA HaJl KOMIUIEKCHBIMH
YuCIaMH B TpuroHomeTpuueckoi popme. ®opmyna Myaspa.
W3Bneuenmne KopHs U3 KOMIUIEKCHOTO Yrcia. (2 gaca)
1. [Tonsitue marpuibl. JInHelHbIE onepalvi HaJ MaTpuuamu. JInnelHnas
3aBUCHUMOCTD U HE3aBUCUMOCTh MaTpHIl. TpaHCIIOHUPOBAaHUE MATPHII.
YMHOXeHHEe MaTpHUIl. MHOTOUYJIEHBI OT KBaJAPATHBIX MaTpuIl (4 yaca)
2. Omnpenenureny u ux cBoiictBa. O6paTHas maTpuna. Perenue
MPOCTEUIINX MATPUYHBIX YpaBHEHUN. MaTpUUHBIN METO PEIICHUS
JUHENUHBIX ypaBHEHUH. (2 yaca)

2. Metox Kpamepa. Meton I"aycca. (2 gaca)

2. CoOcTBEeHHBIC YHCIIa U COOCTBEHHBIC BEKTOPHI KBAAPATHBIX MATPHII.
@DyYHKIMHU OT KBaIpaTHBIX MaTpHIl (2 yaca)

3. JIuneitnpie mpoctpancTBa. Onpenenenre U npuMepsl. bazuc u

KoopauHaThl. JInHelHble mpeoOpa3oBanus. MaTpuiia JMHEHHOTO
npeoOpa3zoBanusl. (5 4acoB)

4. I'eomeTrpuueckue BekTopsl. OCHOBHBIE onpeeneHus. JInneiinbie
olepanuy HaJl BEKTOpaMH. JINHENHas HE3aBUCUMOCTb BEKTOPOB.
basuc. Koopaunatel. Cuctembl KOOpAMHAT Ha IVIOCKOCTH U B
npoctpaHcTse (4 yaca)

4, CkansipHoe npou3Be/ieHne BEKTOpOB. BekTopHoe mpousBeneHue
BeKTOpOB. CMeIaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
S. YpaBHEeHUs NPSIMO Ha MJIOCKOCTH. 3a7]au Ha COCTaBIICHUE

ypaBHEHUH TIpsIMOii. (2 Jaca)
5. Yron MCKAY NPSIMBIMHA Ha IJIOCKOCTH. PaccrostHHME OT TOUKH a0




npsiMbIMU. (2 yaca)

psIMOM Ha TJIOCKOCTU. PaccTosiHne Mex 1y napajiiebHbIMU

nopsizika (3 vaca)

6. YpaBHEHHsI TUIOCKOCTH. 3ajaHue TIPSIMOM B TpocTpaHCTBe. (2 yaca)

6. YT0a MEeXKIy TUIOCKOCTSMU. YTOI MEXY MPSMBIMH B IPOCTPAHCTBE.
Yron mexay npsiMoil U IJI0CKOCThIO. PaccTosiHue OT TOUKHU 10
IOCKOCTH. PaccTosiHre Mex 1y mapayuieIbHbIMU MII0CKOCTSIMHU.
PaccrosiHue oT TOUKH 10 MPSIMOM B MPOCTPAHCTRBE. (2 "aca)

7. Onnmunc. ['unepbona. [Mapadona. [lonsipHoe ypaBHEeHHE KPUBOI

BTOPOTO nopsijka. KaHoOHHMYeCKHe ypaBHEHUS KPUBOW BTOPOTO

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl IpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

N3 Hux Ne
DopmbI Tpynoewm- N
No . MPaKTUYECKOMN | pasjaena
W Tembl mpakTHUECKUX 3aHATHI MPaKTHYECKUX |  KOCTD, TOFOTOBKH, | mHCIHI-
3aHATUH (qac) ’
(dac) JIUHBI
Cemectp 1
1 JleticTBUS HaJx KOMIUICKCHBIMU | Pemrenue 2 1
qrcliaMu B alreOpandeckon 3a7a4
dbopme. Tpuronomerpudeckas
(dhopMa KOMIUIEKCHOTO YHCIIA.
2 JleticTBUS HaJx KOMIUICKCHBIMU | Pemrenue 2 1
qHCIIaMU B 3ama4y
TPUTOHOMETPUUIECKOH (hopme
3 | JIuneitHble onepauy Haj Pemenune 2 1
MaTpULIAMHU. 3ajgau
TpancioHMpOBaHUE MAaTPULL.
YMHOKEHUE MATPHI]
4 Konrponsnas padora Nel Pemenune 2 1
3ajau
5 | Boiuncnenue onpenenureneii. | Pemenue 2 2
OO6parnas matpura. Pemenne | 3amaq
MaTpUYHBIX YPABHCHUM.
6 | MarpuuHblif METOJ peLICHUs Pemenune 2 2
CHUCTEM JIMHEHHBIX YPaBHEHUM. | 3a/1a4
Meton Kpamepa
7 Meron I'aycca Pemenue 2 2
3a/1a4y
8 Kontponbnas padota No2 Pemenue 3 2
3a/1a4y
9 | Paznmo)keHHE BEKTOPOB IO Pemenue 2 4
0azucy. Beraucnenue 3ama4y
KOOPJMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10 | CkanspHOE npou3BeICHHE Pemenune 2 4
BEKTOPOB 3ajau




11 | BektopHO€ U cMeIIaHHOE Pemenue 2 4
MIPOU3BEICHUS BEKTOPOB 3a/1a4
12 KontponbHas padota Ne3 Pemenue 2 4
3a1a4
13 | YpaBHeHus npsiMoii Ha Pemenue 2 5
TJIOCKOCTH. 3a1a4
14 | 3agaum Ha psMYIO HA Pemenue 2 5
TJIOCKOCTH 3a1a4
15 | IIpsimast u MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3a1a4
16 Kontponbnas padota No4 Pemenue 3 6
3a1a4
Bcero: 34
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATUI U UX TPYIOEMKOCTh NPUBEIEHBI B TabnuIe 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne HaumenoBanne nabopatopHbIX padboT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWI
(dac) JIUHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpoBaHKEe/ BHIIOTHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroImuxCcs

Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHO# paboThI
qac qac
1 2 3

W3ydenue TeopeTuyecKoro Marepuaia 20 20
nucturuHbl (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIIO 16 16
ycneBaemoctu (TKY)
Jowmarraee 3aganue (/3) 20 20
Koutposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka k IpOMEKyTOUYHON 20 20
arrectaruu (I1A)




Beero: | 76 | 76 |

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS

JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOYJTIO)

Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl O00YyYaromuXcs yKa3zaHbl B

mar. 7-11.

6. IlepedeHb Me4aTHHIX U AIEKTPOHHBIX Y4EOHBIX N3AAHUHI
[lepeueHp MEYaTHBIX U 3JIEKTPOHHBIX YY€OHBIX M3IaHUN PUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

HNBanosa, O. A. OxyneBa, H. A. ToiraeHHUKOBA ; TTO]
penakuueit Y. B. BanoBa. — Cankt-IletepOypr: Jlanb,
2019. — 156 c. — ISBN 978-5-8114-3601-9.

Komuectso
HK3EMILISPOB B
Ulg_ll_ni[l;/ec bubnmorpaduyeckas ccpiika Oulmoreke
(KpoMe 2JIEKTPOHHBIX
AK3EMILISIPOB)

http://e.lanbook.c | Beknemuies, /I.B. Kypc aHanuTudeckoit reoMeTpuu u OBC Jlanb
om/book/58162 JIHHEHHOM anreOpsl. [DIeKTPOHHEIN pecypc] — DIEKTPOH.

nad. — CIIO. : JIans, 2015. — 448 c.
http://e.lanbook.c | beknemuriena, JI.A. COOpHUK 3a1a4 MO0 aHATUTUICCKOM 9BC Jlans
om/book/72575 TeOMETPHH U JIMHEHHOH anredpe. [DmeKTpoHHBIH pecype] /

JLA. bexiemumesa, /[.B. bexnemummes, A.1O. [letposuy,

N.A. Yy6apo. — Dnextpon. nan. — CIIO. : Jlans, 2016.

— 496 c.
http://e.lanbook.c | Hosukos, A.W. Hauasa nuHeitHo# aareOps! u OBC Jlanb
om/book/71997 aHAIUTUYECKAasi TeOMETpHUs. [ DIIEKTPOHHBIN pecypc] —

OnekTpoH. f1aH. — M.: ®usmatiut, 2015. — 376¢.

Kanommes, C.b. Ananutrueckasi reOMETpHUs 1 JTHHESHHAS

anredpa. [DIeKTpOHHBIN pecypc] — DIeKTpoH. naH. — M.:
https://e.lanbook. | ®uzmarnut, 2011. — 168c. SBC Jlaub
com/book/11548 | MneBa, A. M. Jluneiinas anreopa. AHaTUTHYECKAs
3 reoMeTpus : yueOHoe nmocodue / A. M. Usnesa, I1. U.

punynxkas, U. /1. Yepnsix. — 5-e uzg-e, ucnp. u gom. — SBC Jlanb
https://e.lanbook. | HoBocubupck : HI'TY, 2019. — 183 c¢. — ISBN 978-5-
com/book/15226 | 7782-3868-8
5
http://e.lanbook.c | Kpsikun, B./I. JIuneitnas anre6pa B 3a1a4ax u SEC JTams
om/book/58162 yIpaxHEHHsIX. [ DICKTPOHHBII pecypc] — DIeKTPOH. J1aH.
http://e.lanbook.c | I'eBopksH, [1.C. Bricmast matemaruka. Jlnneitnas anredpa SEC Jlans
om/book/2187 Y aHAIWTHYECKasi FeoMeTpHs. [ DIeKTPOHHBIN pecype] —

OnekTpoH. naH. — M. : @usmariut, 2011. — 208 c.
http://e.lanbook.c
om/book/48192 Martemartuka. 3a1a4uu MOBBIIICHHON TPYIHOCTH JIJIS

CTYICHTOB BY30B : yueOHoe nocodue / M. B. MBanos, O. K. SEC Tams

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/2187
http://e.lanbook.com/book/2187
http://e.lanbook.com/book/48192
http://e.lanbook.com/book/48192

[lepeuenp AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TEICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS IUCIUTUINHBI
npuBeseH B Tadmuie 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O00pa30BATENBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL agpec Hanmenosanmue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKuii mopTa
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUITUHE.
[TepedyeHs UCIONIB3yeMOro MPOrpaMMHOTO oOecriedeHus mpeacTasieH B Tabauiie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne n/n HaunmeHnoBanue
1. Microsoft Windows
2. Microsoft Office
8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIlecca Mo JUCITUILTHHE
[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

9BbC Jlann

9. MarepuanbHO-TeXHUUYECKast O0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW I  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBIeH B Tabumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 JlekunoHHas aynuTopus

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHOH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILIMHE TpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu IlepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOIpoCoB K SK3aMEHY;
TecTsl.



http://www.math-net.ru/
http://e.lanbook.com/

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIIMH OOyJaromMMHUCs TpUMEHseTcs S-0aibHas MIKaja ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIII, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS

100-0ayutpHAss  mkaia

MOJYJIbHO-PEUTUHIOBOM  CHUCTEMbl Y HHUBEPCUTETa,  MpaBUia

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM 4AKTOM

I'VAIL

Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

5-0ayutpHas mKama

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, MOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,

«OTJIMYHOY O
GATTCHOND TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC MTOJIOKEHHUS C MPAKTHIECKOM
NESTENIbHOCTHIO HAPABIICHHUS;
— yMeJo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICMAIM3UPOBAHHBIX TIOHSITHIA.
— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY WM3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTypHI,
ODOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS;
— apTyYMEHTHUPYET Hay4IHBIC ITOJI0KCHHUSI;
— JIeJIaeT BBIBOALI M 000OIICHHS;
— BJIAJICET CUCTEMOM CIIELIUATIM3UPOBAHHBIX OHSATUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
MO CYIIECTBY M3JlaraeT €ro, OMHUpascCh Ha 3HAHUSA TOJHKO OCHOBHOM
JUTEPaTypHI,
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH,
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPHUMEHEHUU 3HAHUUN
HaIlpaBJICHUS;
— c1abo apryMeHTUPYeT HayIHBIC TTOJIOKEHHS,
— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;
— YaCTHYHO BJIAJCET CUCTEMOM CIIeMAIU3UPOBAHHBIX TOHITHH.
— o0Oyvaromuiicss HE YCBOWJI 3HAYUTEIBHONH 4YacTH MPOrPaMMHOTO
MaTepuaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEILHOY i
paccMoTpeHuH mpo0aeM B KOHKPETHOM HaIIPaBJICHUU;
«HE 3a4YTECHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OpPMYIUPYET BEIBOJOB M 000OIIEHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

11\/&;1 [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa

1 KommiekcHbie uncna B anrebpanueckor ¢opme 3amucu U onepanuu Haa | YK-2.V.1
HUMU

2 KowmmiekcHoe compsikeHue. YK-2.V.1

3 Tpuronomerpuueckas popma 3arnucu KOMIUIEKCHOTO YHCIia YK-2.V.1

4 YMHOXEHNE KOMIIEKCHBIX YHCEJT B TPUTOHOMETPHIECKON hopme OIIK-1.3.1

5 Bo3Benenue B N-y1o creneHb KOMIIEKCHOTO yncia. @opmyna Myaspa. OIIK-1.3.1




6 W3BneueHne KOpHs N-0il CTENEHU U3 KOMIUIEKCHOTO YHCIIa. YK-2.V.1
7 OmnpeneneHne MaTpHIbl, BEKTOPA-CTOJIONA, BEKTOPA-CTPOKH. YK-2.V.1
8 JIuHeitHpIe onepanuu Hal MaTPUIIAMH. VK-2.V.1
9 CBolicTBa JIMHEHHBIX ONlepalii HaJ MaTpULIAMHU. YK-2.V.1
10 Omnpenenenue Mpon3BeneHNs (YMHOKCHHS) MATPHII. YK-2.V.1
11 CBolicTBa onepanyy yMHOKEHUS MaTPUIL YK-2.B.1
12 Enunnunas matpuna VK-2.B.1
13 Onpexnenurens KBaAPATHON MaTPHIII 2-T0, 3-TO MOPSIKa VK-2.V.3
14 Onpexpenurens N-ro NOpsaKa. YK-2.V.3
15 MuHOpBI 1 anreOpanvdecKkre JOTMOTHEHUS AJICMEHTOB MATPUIIBI YK-2.V.3
16 PaznoxeHue onpenenuTeis B CyMMY 3JIEMEHTOB CTPOKH (CTONIOIA) YK-2.V.3
17 CBoiicTBa onpeaenuTenei VK-2.V.3
18 Onpenenurens TPEYroJbHON MaTPHUIIBI YK-2.B.1
19 JluHelHas 3aBUCUMOCTb CTPOK M CTOJIOLOB MAaTPHUIIBL. YK-2.B.1
20 Panr matpuiisr VK-2.B.2
21 basuchHeiii MuHOp. Teopema 0 6a3MCHOM MUHOPE. YK-2.B.2
22 Brruncienne panra MaTpuIlsl MPUBEICHUEM B TparelMeBUAHON Gopme YK-2.B.2
23 O6patnas marpuia. OOpaiieHue IpoN3BeICHUS MATPHIL. YK-2.B.1
24 Pemenue marpuunbix ypaBHeHuit: AX=B, XA=B, AXB=C. YK-2.B.1
25 Kpurepuii cymectBoBaHusi 00paTHON MaTPHIIBI YK-2.B.1
26 dopmyna 00paTHONH MaTPHIIBI YK-2.B.1
27 Cucrema TMHEWHBIX YPaBHCHHUI U €€ MaTpu4Has (hopMa 3amucH. YK-2.B.1
28 Perienue cuctemMbl TMHEHHBIX YPaBHEHUH METOJIOM 00pAaTHOM MaTpPHUIIBL. YK-2.3.1
29 Teopema Kpamepa u ee reomerpruyeckasi HHTEPIpETaIus YK-2.3.1
30 Meton 'aycca. YK-2.3.1
31 ORHOPOHBIE CUCTEMBI JINHEWHBIX YPaBHEHUM. YK-2.B.1
32 Kpurepuii cymecTBoBaHUSI HEHYJIEBBIX PEIICHUN YK-2.B.1
33 DyH/1TaMEeHTaJIbHAsI CUCTEMa pelIeHU’ OIIK-1.3.1
34 Cucrema nmpou3BoJIbHOTO TTopsiika. Teopema Kponekepa-Kamenmu. OIIK-1.3.1
35 JlekapToBa cucrema KOOpAUHAT. OIIK-1.3.1
36 PaccrosiHne Mex Ty TByMsI TOUKaMU VYK-2.B.1
37 Jlenenne oTpeska B 3aJaHHOM OTHOIIICHUH VYK-2.B.1
38 [TonsipHas cucteMa KOOPAMHAT (CBA3b CUCTEM KOOPAUHAT). YK-2.3.1
39 Cdeprueckast M WIMHAPUYIECKAS CUCTEMbl KOOPIMHAT. YK-2.3.1
40 ITpeobpazoBaHue AEKAPTOBOM CHUCTEMBI KOOPIUHAT YK-2.B.1
41 Hanpasnennsiii oTpe3ok. OnpeeneHne BeKTopa u KOOPAUHAT BEKTOPA. YK-2.B.1
42 Omnpenenenns CyMMbl BEKTOPOB U IPOU3BEIEHUSI BEKTOPA HA YUCIIO. YK-2.V.3
43 HyneBoit u mnporuBomonoxHeiid BekTop. CBoiicTBa omepamuii Han | YK-2.V.3
BEKTOpaMH
44 OrnpezenieHne CKaISIPHOTO MPOU3BEICHNS] BEKTOPOB. YK-2.V.3
45 CBoiicTBa CKaJsIpHOTO TPOU3BEACHHS, KpUTepuil optoroHaibHocTH | YK-2.B.1
BEKTOPOB
46 CxansipHOE MTPOM3BEICHNE B IEKAPTOBBIX KOOPAMHATAX YK-2.B.2
47 Boeruncnenne yrma wmexay Bekropamu. IIpoeknus  Bektopa Ha | YK-2.B.2
HaIpPaBJIEHHYIO OCh
48 BekTopHOe npousBeieHne U €ro CBOWCTBA. YK-2.B.2
49 BekropHoe npon3BeieHne B IEKapTOBBIX KOOPAMHATAX. OIIK-1.3.1
50 CMenraHHOe TTPOU3BEICHNE BEKTOPOB. OIIK-1.3.1
ol I'eoMeTpUYECKHI CMBICI CMEIIAHHOTO POU3BENCHMUS. OIIK-1.3.1
52 Brraucnenue mwiomanei 1 00beMOB VYK-2.B.1




53 BexTopHoe npoctpanctBo. ba3uc u pazmepHocts. JIuneiinsie oneparopsl. | YK-2.B.1
54 Kanonnueckoe ypaBHeHHE IPSIMOIl Ha MIIOCKOCTH. YK-2.B.1
55 [IpuBenenue o0mIeTO ypaBHEHUS MPSIMON Ha TJIOCKOCTH K KaHOHHYeckoMmy | YK-2.B.1

BUJTY
56 PaccTosiHME OT TOUKH 10 IPSIMOit YK-2.V.3
57 [TapameTpudeckoe ypaBHEHHE MPSMOM. YK-2.V.3
58 YpaBHeHUE NPSIMON B OTCEKAEMBIX OTpe3Kax ocei YK-2.V.3
59 YpaBHeHue NpsMoil, TPOXOSIIEH Yepe3 JIBE 3a/laHHbIe TOUKH Iiockoctu | YK-2.V.3
60 Y cnoBus napaJuIeIbHOCTH U IIEPIEHIUKYIISIPHOCTH NPSIMBIX YK-2.B.1
61 VYros Mexay npsSMbIMU Ha TUIOCKOCTH OIIK-1.3.1
62 Kanonndeckoe ypaBHEHHE TIIIOCKOCTH. OIlK-1.3.1
63 [TpuBeneHne o0Iero ypaBHEHUS MIIOCKOCTH K KAHOHUYECKOMY BHUTY YK-2.B.1
64 PaccrosiHME OT TOYKH 10 IIIOCKOCTH VYK-2.B.1
65 Yros Mexay MI0CKOCTSIMU. YK-2.3.1
66 VYcnoBus napajuieIbHOCTH U IEPIEHIUKYIISIPHOCTH ABYX IMIOCKOCTEN YK-2.3.1
67 YpaBHEHHE IINIOCKOCTU B OTCEKAEMBIX OTPE3KaxX OCEH. YK-2.B.1
68 Kanonnueckoe ypaBHeHHE MPSMOI B TPOCTPAHCTBE. YK-2.B.1
69 3ajaHne MpsIMO IepecedeHUEM JABYX IIIOCKOCTEH. OIIK-1.B.1
70 [TapameTpuyeckoe 3aaHue NpsIMOM B POCTPAHCTBE OIIK-1.B.1
71 YpaBHeHHE NMPSMOM, TPOXOASIICH Yepe3 ABE 3aJaHHbIC TOUYKH VYK-2.3.1

POCTPAHCTBA
72 Yroa Mexay npsSiMbIMU YK-2.3.1
73 YcnoBuss  mapajuleIbHOCTM M MEPIEHAMKYISIPHOCTH  MPSMBIX YK-2.3.1

MIPOCTPAHCTBE.
74 Yron Mexay npsiMOd U IJIOCKOCThIO YK-2.V.1
75 VY cnoBus napajuieIbHOCTH U NEPIEHIUKYIIPHOCTH NpsiMoi M tutockoctr | YK-2.V.1
76 PaccrosiHre OT TOUKH 10 IPSIMOM B TIPOCTPAHCTBE YK-2.V.1
77 KaHoHn4eckoe ypaBHEHUE AIIUIICA OIIK-1.B.1
78 XapakTepeCTUUECKUN MPSIMOYTOJIbHUK U AKCIIEHTPUCUTET DJLITUTICA OIIK-1.B.1
79 JIMpEKTPUCH] U XapaKTEPUCTUUECKOE CBOMCTBO AJUINIICA. YK-2.3.1
80 Kanonndeckoe ypaBHEHHUE TUTIEPOOJTBI YK-2.3.1
81 XapaKkTepUCTUUECKUIN MPSIMOYTOIBHUK M SKCIICHTPUCHUTET TUTIEPOOJIBI OIIK-1.3.1
82 JIMPEKTPUCHI U ACHMOTOTHI TUIIEPOOITBI YK-2.B.2
83 Kanonndeckoe ypaBHeHHE 11apadOJIbI YK-2.B.2
84 ITpsimasi, syutnnc, runep6osia u napabosa B MOJISPHBIX KOOPIUHATAX. OIIK-1.3.1

Bormpocsr (3amaun) nist 3avera / audd. 3adera npeacrarieHs! B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Kon
Ne i/t [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3ayera HHKaTOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

MpEeICTaBICHBI B Ta0wmIe 17.

Ta6mmia 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

Ne n/n °
KYpPCOBOM pabOTHI

[IpumepHbIi TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO




Bompocel st mpoBeneHuss NPOMEXYTOYHOM aTTecTallud B BHUJE TECTUPOBAHUSA

npeICTaBICHEI B Ta0nwmie 18.

Ta6nuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

No . Kon
[IpruMepHBIil mepedeHb BOMPOCOB JIJIsl TECTOB
/11 WHJIMKaTOpa
[lepeuens BOIIpOCOB ISl TECTOB pa3MeleH B «baHke BOIPOCOB» B CHCTEME
JucTaHnOHHOTO 00yueHwus ['Y AIL
TunoBbIie TECTHI
1 1. Jlameitouku -1(128) g B(-37 —48), YK-2.3.1
Haiinure ypaBHeHHE psIMOT  AB M TOYKY HepecedeHus npsaMoi AB ¢ ocblo
5 Oz,
B kauecTBe oTBeTa 3aNMIIUTE A0CIIMCCY TOUKH MIEPECEUCHUS. VK-2.B.2
(OTBeT ABJIAETCSA LENBIM YHCIIOM. ) OHK-'I B 1
2. Bomuumcnure det(A - A’ }, rae e
3 1 5 7
0 -1 4 -2
A=1o0 0 5 4
3 00 0 1
3. Boruucnuth 3aeMeHT npoussencHus Cas, rae = B.fl, YK-2.V.3
2 -1 1 -3 1 -1
4 A=|-3 1 2|, B=(2 -2 3
-2 3 -1 -1 2 -3 VK-2.V.1
4. Haiitn onpenenutens 00paTHOM MAaTPHUITHI A~ €CITH MaTpHUIIa
1 0 0
5 A=10 -1 0
0 0 2 OIIK-1.3.1
5. VYkaxuTe KOJIMIECTBO PEIICHUN CUCTEMBI YPaBHEHUI YK-2.3.1
—2r — by + bz = 11,
br+y+2z=17,
-2 —3y—z=>5.
Bribepute oquH OTBET:
a. beckoHEUHO MHOTO pEIICHH ¢ TpeMs mapaMeTpaMu OIIK-13.1
b. [IBa pemenus
6 c. Her pewennit
d. beckoHEYHO MHOTO PEIICHHUH C OJHUM TAPaMETPOM OIIK-1.3.1
OIIK-1.B.1
7 €. beckoHe4uHO MHOTO pellIeHUH ¢ IBYMs TapaMeTpaMu
f. Tpu perenus
0. OpHo pemeHue
6. Ilpu xakom 3HaYeHHH mapamerpa b mpsmas OIIK-1.B.1
8 r—2 y-—3
r+by+1=0 NEpHIEHIUKYISIpHA MPSIMOK 5 -5 ?




7. PaccrosiHue ot (oxyca napaGoibl O €€ TUPEKTPUCHL PaBHO  4.5.

YpaBHeHue napaboIbl IMEET BUI
Bribepure oguH OTBET:

o
9 a v =9z VK-2.V.1

d. v =18z

8. Jlamsr Tpu Bextopa @(9; 1, 1), 5(9,2,1) ©9,1,2),

OTMeThTe TIpaBbIe TPOUKHU BEKTOPOB. (32 HEMIPaBUILHBIN BEIOOP OYIET HATOKECH VK-2.B.1
mrrpad).
Bri0GepuTe oaMH WM HECKOJIBKO OTBETOB:
—
a a,cbh
b. b,a,©
c. bea VK-2.V.3
_ VK-2.B.1
d @b

9. IlmockocTs, 3a1aHHas ypasHennem A + By+ Cz + D = 0 npoxomur
uepes toukn M (1.3.9) N(3,5,16), K(-3,4,19), Uspecrno, uto
B = —48

Haiigure C'. (OTBET ABISETCS LENBIM YUCIIOM. )

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHbl B Tabwuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Marpuiipl ¥ CUCTEMBI JIMHEWHBIX YPABHEHUI
2 AHanuTH4eckas reOMeupust

10.4. Meroaunueckue MaTepHuabl, OTIPEIEIISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTepU3YIOIIMX HSTanmbl (HOPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCcTalMi 00yJaroIuXcs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 0 OCBOCHUIO AUCHUIUINHBI

[lenpl0 OUCHMIUIMHBL SIBISETCS — IOJIY4YEHHE CTYACHTaMH HEOOXOIUMBIX 3HAHUH,
YMEHUH W HaBBIKOB B O0JACTH aHAJIMTUYECKOHM T'€OMETPHUHM U JMHEHHOW anreOphl, pa3BUTHE
IPOCTPAHCTBEHHOI'O MPEJCTABICHUS CTYJICHTa; BOOOpPaXEHHUs; JIOTMUECKMX M  CUETHBIX
CIIOCOOHOCTEH; OpPraHM30BAHHOCTU TIPU TPOBENCHUU OONBIIET0 O0beMa BBIYUCIICHUI;
UCMOJIb30BaHUSI MAaTE€MAaTUKM Ui PEIIEHUs KOHKPETHBIX 3aJad, 00eCleYeHUEe OCHOBBI IJIs




NPUMEHEHUSI MaTeMaTUYECKUX METOJOB MCCIEIOBaHUS, MOJCIUPOBAHUS, MPOECKTHUPOBAHMUS,
ONMPAIOIIYIOCS Ha JIaHHYIO TUCHUIUIMHY, KOTOpPbIE UTPaloT Bce OOJIBIIYIO POJIb B COBPEMEHHOMN
HayKe U TEXHUKE.

11.1. Meroauyeckue yKazaHus I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
Marepuana

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOoOKoe W SCHOE W3JNIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO MO TEME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX MPOOJIeM IUCHHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U WH(POPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHOW oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[I1aHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuraa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOU PaOOTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpOBHE DAa3BUTHUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsSI Ha ONIMKaiIIne Tofbl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHWEM pa3/laTOYHOrO MaTepuaja IpU TPOBEACHUU KOPOTKUX IUCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 JTUCIUTIIHHE.

CTpyKTypa npeocTaBieHus JEKIHOHHOTO MaTepuana:

— Ormpezgenennss MaTeEMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronime npuMepsl.

11.2. Metoauueckue yka3zaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKUX
3aHATUH

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpoIiecca, 3aKJII0YarOIIeHCs B BBIMOIHEHUN 00YJaIONUMHUCS TI0]T PYKOBOJICTBOM TIPETIOIaBaTEIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, MPUOOPETEHUs] YMEHUM U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTHYECKOTO 3aHATHUS JJIsi 0O0YUaIOMIETrocs SBISIETCS MPUBUTUE 00yJaroeMcs
YMEHHI U HaBBIKOB MPAKTUYECKOU ESITEILHOCTH M0 U3y4aeMOU NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIOMIEMCS MPAKTUYECKUX 3aHATHIA:

— 3aKperuieHue, yriayOJeHue, pacIIMpeHHe W JeTalu3alus 3HAHUK TpH PEIICHHHN
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHME HOBBIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOM Yy4eOHOM
JMCIUIUIMHEL,



— BBIPAOOTKAa CIMOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHMUI;

— ofecrniedyeHre palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIMBUAYAIbHON (opM
o0y4eHusl.

DYHKIMU NPAKTUYECKUX 3aHATUI:

— TIO3HaBaTeNbHAas;

—  pa3BUBaroOIIas;

— BOCIHTATENbHAS.

[To xapakTepy BBITIONHAEMBIX OOYYAIOMIUMCS 3aJaHU MO TPAKTHUYECKUM 3aHATUSM
MOJIpa3essioTcs Ha:

— O3HAaKOMHWTEIbHBIC, MPOBOJAUMBIC C IMEIbI0 3aKpeIUieHusT W KOHKPETU3alluu
M3YYEHHOTO TEOPETUYECKOr0 MaTepuraa;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeNIbI0 MOJIydeHHuEe HOBOM MH(pOpMalluu Ha OCHOBE
dbopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, CBA3aHHBIE C MOJYyYECHHUEM HOBOW MH(POpPMAIUU ITyTEM CaMOCTOSITEIILHO
BbIOpaHHBIX MOJXOA0B K PEIICHUIO 3a/1a4.

@opMBl OpraHM3alMH TPAKTHYECKUX 3aHITHHA OINPEAETSIOTCS B COOTBETCTBUU CO
crienmupuIecKkuMu OCOOCHHOCTSAMHM YYEOHOW IUCHUIUIMHBI M TemsiMu oOydeHus. OHU MOTYT
MIPOBOUTHCS:

— B UHTEpakTUBHOW ¢opMe (pelleHue CUTYallMOHHBIX 3ajad, 3aHATUS 110
MOJICTIUPOBAHUIO  PEAJbHBIX  YCJIOBUW, JENOBBbIE UIPHl, UIPOBOE  MPOEKTHUPOBAHHE,
UMUTAIIMOHHBIC 3aHATHS, BBIC3THBIC 3aHITHS B OpraHu3anuu (IpeanpusTus), AeaoBas yucOHas
urpa, poJieBasg Wurpa, ICHXOJOTHYECKUM TPEHUHT, KEWC, MO3TOBOM IITYypM, TIpPYIIOBBIE
JIUCKYCCHUH);

— B HE MHTEPAaKTHUBHOU (popme (BHIMOJHEHUE YIPaXHEHWM, pellleHne TUIOBBIX 3ajad,
pelIeHrne CUTYallMOHHBIX 33/1a4 U JIPYyroe).

MeTonuka MpoBeNEHUs MPAKTUYECKOTO 3aHITHS MOXKET OBbITh Pa3IUYHON, MPU ITOM
BaXXHO JJOCTHXKEHHE 001IeH 1eNTh AUCIUILITHHBL.

TpeboBanus K MPOBEACHUIO MPAKTUUECKUX 3aHATUH

[IpakTuyeckre 3aHATHS HAYMHAIOTCS C 3alMCH B OKypHaJl  IPErojaBaTelis
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTe€M OOBSBIISIETCS TEMa MPAKTHUECKUX 3aHATHUH.

[IperoaBaTens YMTAEeT YCIOBUE 3a/Ja4d W TpEAJaraeT CTYJICHTaM CaMOCTOSTEIbHO
pelnTh 33/a4y, UCIOJIb3Ysl 3HAHMS, MOJIyYEHHbIE CTYAEHTOM Ha JeKIuu. CTyIeHT, KOTOpbIil
NEepBbIM PEIIWI 3aJady, BBI3bIBACTCS K JOCKE. B ciyyae eciau CTyAEHT MPaBHJIBHO PELInI
3ajady, OH moisydaeT 5 6aisoB. Ecnu cTyneHT pemaer 3aiady ¢ MOMOUIBbIO MpernojaBaTesis, TO
nony4yaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OLEHKH CTYACHTOB (BKJIIOYAs OIICHKY
MOCENIAeMOCTH) TIepeBoaATCs B OOHYcHl (kadectBO) or 0 mo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0a/uIoB B paMKaxX MOJIYJIbHO-PEHTHUTOBON CHCTEMBI.

CryneHTaM BbIJaeTCsl JOMAalllHEE 3a/JaHWe B BHUJAE 3aJad, KOTOpPbIE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Metoauueckue ykazaHus Jjsi 0OYyYalOUIMXCs 10 MPOXOKACHUIO CAMOCTOSITEIbHOM
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBIOIHIET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTHA.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeNIbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 00ydaromerocss (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMATH3allM¥ NPUOOpETAacMbIX 3HAHHI, 0OECIICUYMBACT BBICOKHIMA



ypOBeHB YCHGBaeMOCTI/I B HepI/IO,Z[ 06yquH${, moMoracrt HOJ'Iy‘-II/ITB HAaBBIKU ITOBBIIICHUSA
po)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualaMH,  HAMNPaBISIIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHa 1o JUCIHUILINHE;

11.4. Meroauueckue yKazaHusi JUIsi OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aroIuXxcsl, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

B Teuenme cemectpa B cucreme auctaHumoHHoro oOyudenus I['YAII B dopme
TECTUPOBAaHUS MPOBOJATCS JIBE IMPOBEPOUYHbIE pabOThl IO PEHICHHI0 3aJady M OJHH
TEOPETUYECKUI Ompoc (IepedyeHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BompocoB» B
cucreMe AucTaHIMOHHOro oOyueHust ['YAII), Ha mNpakTHUECKUX 3aHATUAX HPOBOIATCS
IIPOBEPOUHBIE PabOTHI IO pa3jiesiaM Kypca B MUCbMEHHOW (hopMe, pacCUUTaHHBIE KaK Ha IIeJ0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTH OyAyT YyUHTBIBATHCS NMPH NPOBEICHUU
IPOMEXYTOUHOU aTTecTaluy (IIPU UCIOIB30BAHUN OATbHO-PEHTHHIOBOI CHCTEMBI OLIEHUBAHMS,
KaXIbli BHUJ KOHTPOJI OLEHHBAaeTcs B Oamigax, M3 KOTOPBIX (OPMUpPYETCSs HTOTOBBIN
pe3ysbTar).

11.5. Meroauyeckue ykazaHus I 0OYyJaroUIuXcCs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexyTouHas  artectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTAaTOB O0y4YeHHS MO auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHWH, MOJYyYEHHBIX OOydalomMMcs B Ipoliecce
M3YYEHHUS BCEH NUCHUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHSTh WX JUISI PEIICHHs] TMPAaKTHUECKUX 3a7ad. DK3aMeH, KaK IPaBHIIO, MPOBOJIUTCS B
Meproj; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEITHHOY, KHEYIOBIECTBOPUTEIHHOY.

Cucrema OIEHOK IpPH MPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMU OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusiMu [lonoxeHnit «O TeKymeM KOHTPOJE YCIEeBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu ctyaeHToB ['YAII, oOyuarommxcs Mo mporpaMMaM BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».



Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUTMHEL

Jlata BHECEHUS
W3MEHEHHH 1
JIOTIOTHEHHUH.

Iloamnmce BHECHIETO
W3MCHEHHUS

ConaeprxaHue U3MEHEHUH U JOMOTHEHUI

Jara 1 Ne

IPOTOKOJIA
3aceaHus
kadenps

Ionnuce
3aB.
kadenpoi




