MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens HampaBieHUs

npod.,A.1me. ., JO1I.

(IOJDKHOCTB, Y4. CTEIICHb, 3BaHIE)

%

. -v’i A.T'. Crennanos

(MHUIMANBL, (aMUIIHs)

(moanuck)

«30» max 2019 r

PABOYAS ITPOTPAMMA JJUCIHAITJIMHBI

«MaremaTuka. AHaIUTHYECKas TeOMETPHs U JIMHEIHas anredpa»
(HaumeHOBaHUE UCIIMILTAHBI)

Ko nanmpasieHust IoaAroTOBKHU/
CHenUaIbHOCTH

09.03.03

HanmenoBanne HaIpaBJICHUA

[puxnagnas uapopmMaTuka
MOJITOTOBKH/ CHIEIIMATILHOCTH

Hanverosanme [Tpuknagnas uHpOpMaTuKa B MHGOPMAITMOHHON cdepe
HaNpaBJIEHHOCTH P p P p
®dopma 00yueHUs 3a04Has

Cankr-IlerepOypr— 2019




Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

[Tpodeccop, a. p-m. H, e
C.H.C. ﬁ’f’" 21.05.19 10.A ITnuyrun

(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (monmuck, nara) (MHUIMANBL, haMUIHA)

[Iporpamma onobpena Ha 3acenanuu Kadenpor Ne 1

«14» wmas 2020 r, mporokon Ne 5/1

3aBenyrouuii kadenpoit Ne 1

yz

1.¢.-M.H.,JI01I. 7 21.05.19 A.O. CMupHOB

[
]

b

(y4. cTeneHb, 3BaHUE) (moamuch, nara) (MHUIMANBL, haMUINA)

OtercrBennsii 3a OIT BO 09.03.03(01)
AR S

npod.,1.T.H.,701I. \§ 21.05.19 B.C. [1aBnos

(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (momuch, nara) (MHUIMATBL, haMUIHA)

3amecTuTenb AUpeKkTopa HHCTUTYTa Ned Mo MeToan4eckoit paboTe

Hou-yK-T.H-yrHOH- ._,-;-_r.r-}"-‘f“- 21.05l19 A.A. KnloqapeB

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (TmoxuCk, narta) (MHUIHATEL, (aMIIIHs)



AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOrpPaMMYy BBHICIIETO OOpa30BaHHS TIO HAMPABICHHUIO MOJITOTOBKHU/
crnenuanbHocTd  09.03.03  «IIpuknagHas wHbOpMaTukay HampaBiaeHHOCTH «lIpukiagHas
uHpopMaTrKa B MHPOPMAIMOHHOM cdeper. uciurumna peanusyercs kapeapoit «Nel».

JlucuuniuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETEHIIUNI!

OIIK-1 «Cnoco0GeH NpUMEHATh €CTeCTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/Ibl MATEMAaTUYECKOT0 aHalIM3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIbHOTO
UCCJICIOBAHMSI B MPO(PECCHOHAIBHOMN IEATEIHHOCTHY

CopgepxaHue NUCUUIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKUM
OMHMCAHUEM TEOMETPUUYECKUX OOBEKTOB, H3YyYCHHEM CBONCTB JIMHEHHBIX MPOCTPAHCTB U
JUHEHHBIX ONEPaTOPOB, KBAAPATUIHBIX (POPM U UX T€OMETPUUECKON MHTEPIIPETALIUH.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
yueOHOTo Tpollecca: IeKyuu, npaKmuyecKue 3aHamus, camocmosmenvHas paboma cmyoenma,
KOHCYTbmayuu.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUUE BUABI KOHTPOJISA: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, IPOMEKYTOUHAS aTTecTalus B hopMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
4acoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus JUCITUTITUHBI

JucuummHa «MaTteMaTuka. AHaTUTHYecKast TeOMETPUS U JIMHeWHas anreOpay sSBisieTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI 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 N3YYCHHBIX TTOHSITHH.

BaxHOCTh yKa3aHHBIX MOJOXKEHUN OOYCIIOBIIEHA TEM, YUMo MAmMeMamuKad A6NAemcs He
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHHUs MPUKJIAJIHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIEeH KYIbTYPHI.

Matematuueckue  METOJbl  HCCIENOBAaHHUS,  MOJCIHUPOBAHMS,  MPOECKTHPOBAHUS,
OTHPAIOIIUECS HA MCKOMYIO AWCIHILTUHY, HTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOW HayKe U
TEeXHHKE. B 3HauUMTEIbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPAIOIIMMCS pPa3BUTHEM HAYKU U
TEXHHUKH, TTITABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH U MH()OPMAIIMOHHBIX CUCTEM, a TAKKe
KOMITBIOTEPU3AlMC TPAKTUYECKH BceX obmactel 3HaHWUK. BO3MOXHOCTH  yCIENIHOTO
WCIIOJIb30BAHUSI MATEMAaTHKU JUIsl PELICHUsI KOHKPETHBIX 3aJad CYHIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOIO OuY€pe/ib, MPUBOIAUT K HOBBIM TPEOOBAHUIM, MPEIbABISIEMbIM K MaTeMaTHUECKOMY
00pa30BaHUIO COBPEMEHHBIX CIECIIMATUCTOB B 00JACTH MaTeMaTHIECKIX METOJIOB.

B oGnactu BocnuTaHUsl TMYHOCTH LENbIO MOATOTOBKY 1O TAaHHOW JTHUCUUIUIMHE SBISETCS
dbopMUpOBaHHE COIHATBLHO-TUYHOCTHOW W OOMIEKYJIBTYPHOH KOMIETEHIIMH — CIOCOOHOCTH
JIOTUYECKH BEpPHO, apryMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U TUCHMEHHYIO PEUb.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

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

B pesynbrare u3yueHus AWCHMILTUHBI 0OydYalomuUics AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMY U MHIMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
Tabnure 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIM ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma)

Kox u HanmenoBanue

KOI[ U HAMMCHOBAHUC MHUKATOpA

KOMIIETCHITUH KOMIIETCHITUH JOCTHIKCHHS KOMIICTCHITHH
OIIK-1 Cnocoben OIIK-1.3.1 3HaeT OCHOBEI MaTEMaTHKH,
MIPUMEHSATH (U3UKH, BEIYUCIUTEIBHON TEXHUKU U
€CTECTBEHHOHAYYHEIE | IPOIPaMMHUPOBAHUS

1 0OIIENHKEHEPHBIC
3HaHHuA, METOAbI

OIIK-1.VY.1 ymeer peuiats CTaH1apTHbBIE
npodeccuoHaNbHBIC 3a/1a4H C

MaTeMaTHU4eCKOTo MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
O6menpodeccrnoHanbHbIE .

aHajiu3a u O6H_I€I/IH)I(eHepHBIX 3HaHUH, METOA0B
KOMIICTCHIINHU

MOJIETUPOBaHUS, MaTeMaTUYeCKOT0 aHalinu3a u

TEOPETUIECKOTO U MOJICTTUPOBAHUS

skcniepumenTansHoro | OIIK-1.B.1 BnaaeeT HaBbIkaMu

WCCJICJIOBAHHUSI B TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO

npo)eCCHOHAIBHON | UCCIIEI0BaHMS OOBEKTOB

JESITEIbHOCTH npodeCCHOHATILHOMN 1A TETbHOCTH

JucuuiuinHa He Oa3upyeTcsi Ha 3HaHUSAX, paHee MPHOOPETEHHBIX CTYAEHTAMU MpHU

2. Mecro nucummumHbl B cTpykType Ol

HN3YUCHUU B BY3€ KaKux-1100 JUCLIUIIIINH.




3HaHUs, TOJYYCHHbIE TMPU HU3YYCHUH MaTepualia JaHHOM AMCHMIUIMHBIL, MUMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJb30BaThCS IPU U3YUYECHHUH APYTUX AUCUUTUIAH:
Ddu3uka;

BrrancnurensHas MareéMartruka,

Teopust BEpOATHOCTEN U MaTeMaTUYECKask CTATUCTUKA.
3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboTHI 10 AUCHHUIUIMHE (M paclpeaeseHre 3T0i TPYI0eMKOCTH 110 CEMECTpaM) NMpeACTaBICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoemMkocTh Mo

Bun yuebHo# paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocma oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
AyoumopHuie 3aHamus, BCEro Jac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTtuueckue/cemunapckue 3ansatus (113), 8 8
(gac)

nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 155 155
Buo npomesicymounoii ammecmayuu: 3a4erT,
mudd. 3auger, sx3amen (3auver, Hudd. 3au, OK3. OK3.
DK3.*%)

** .
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUH 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUJaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TeMbl TUCIHUIUIMHBI, HX TPYIOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paszzen 1. KoMIuleKCHbIE YUCIa U MATPHILIBL. 2 2 36
CucTreMbl TMHEWHBIX YpaBHEHHUH
Paszen 2. JIuHeiHbIE IPOCTPAHCTBA. 2 2 36
BekTopsl
Paznen 3. Ilpsimas va iockoctu. [psimast u 2 2 36

TUIOCKOCTh B IPOCTPAHCTBE

Pasznend. Kpusbie BTOporo nopsiika 2 2 47

Hroro B cemectpe: 8 8 155

Utoro: 8 8 0 0 155




4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u comepxaHue pa3eyioB U TeM JECKIIMOHHBIX 3aHATHN

1.

[TonsiTHe KOMILIEKCHOTO uncia. JlelcTBUS HaJ KOMIUIEKCHBIMU
YUCJIaMH B ayireopandeckoit popme. JleicTBUS Hall KOMILIEKCHBIMH
qucIaMy B TpUroHoMeTpuieckoit popme. dopmyna Myaspa.
N3Bnedenre KOpHs U3 KOMIUIEKCHOTO YUCIA.

ITonsaTre Matpulbl. JInHelHbIE Onlepaluy Ha MaTpuLamu. JInHeinas
3aBUCUMOCTD Y HE3aBUCUMOCTb MaTpHULl. TpaHCIIOHUPOBAHUE MATPHIL.
YMHOkEHUE MaTpULl. MHOIO4YJIEHBI OT KBaJAPAaTHBIX MAaTPULL

Onpenenurenu u ux cBoicTBa. OOpaTHas marpuia. Pemenue
MIPOCTEUIINX MAaTPUYHBIX YPAaBHEHUM. MaTpUYHBI METOJ PELLICHUS
JIMHEWHBIX YPABHEHUN.

Meton Kpamepa. Meron IMaycca

CoOcTBeHHBIE YHClia U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHII.
@OyHKIIUHN OT KBaJIPaTHBIX MAaTPHIL

JIuneitnsle npocTpancTBa. Onpeznenenue u npumepsl. baszuc u
KoopauHaThl. JInHelHbsle npeoOpa3oBanus. MaTpuiia JMHEHHOTO
npeoOpa3oBaHusl.

I'eomerpuueckue BekTopbl. OCHOBHBIE OrpeesieHus. JInnelnoie
omnepauyy HaJ BEKTOpaMHu. JINHENHAss HE3aBUCUMOCTh BEKTOPOB.
basuc. Koopaunatsl. Cuctemsl KOOpAMHAT HA IUNIOCKOCTH U B
MIPOCTPAHCTBE

CkansipHoe npou3Be/IeHUEe BEKTOpOB. BekTopHoe mpousBeieHme
BeKTOpOB. CMelIaHHOE MTPOU3BEICHNE BEKTOPOB.

VYpaBHeHUs IPSIMON Ha TJIOCKOCTH. 3a7aui Ha COCTaBJICHUE
YpaBHEHUU MPSIMOIA.

VYron Mexay npsMbIMU Ha TUIOCKOCTU. PaccTosiHre OT TOUKH 10
MpsIMO Ha TUIOCKOCTH. PaccTosiHue MexX 1y mapaielbHbIMU
MPSIMBIMHU.

YpaBHEHUS TIIOCKOCTHU. 3alaHUE MIPSIMOU B TPOCTPAHCTBE.

Yroia Mexay IMIOCKOCTSMU. YTOJI MEXAY IPSIMBIMHU B IIPOCTPAHCTBE.
VYron Mexay npsamMou ¥ mII0CKOCThI0. PaccTostHue OT TOUKHU 10
MJIOCKOCTH. PaccTosiHre MeX Ty apajijieIbHBIMH TUIOCKOCTSIMH.
PaccTosiHue oT TOYKH 10 IPSMOM B TPOCTPAHCTBE.




4. Onnunc. ['unep6ona. [Tapabona. [lonspHoe ypaBHEHHE KPUBOI

MOpsIIKa

BTOpOro nopsaka. Kanonnueckue ypaBHEHUS! KPUBOW BTOPOTO

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

No
/o

TeMmbl MPaKTUYECKUX 3aHATUN

DopMBbI IPAKTUYECKUX 3aHATHI

TpyroeMKOoCTb,
(dac)

No
pasnena
JUCIIATI-

JIMHBI

JeicTBus HaJ KOMILJICKCHBIMHU
qHCIaMHy B anre0pandeckoi
dopme. Tpuronomerpudeckas
(hopMa KOMIUIEKCHOTO YHCIIA.
JlecTBus HaJ KOMILJIEKCHBIMHU
YUCJIAMU B
TPUTOHOMETPUUECKOH (hopme.
JIuneitHpIe onepanuu Haz
MaTpULAMU.
TpancioHMpOBaHUE MAaTPULL.
YMHOKEHUE MaTpHLL.
Brrunciienue onpenenurenei.
Oo6parnas marpuna. Pemenue
MaTpUYHBIX YPAaBHCHUM.
MarpuuHblid METO PELICHUS
CHUCTEM JIMHENHBIX YPaBHEHHUI.
Meron Kpamepa. Meron
l"aycca.

Pemrenue 3agau

1

PaznosxeHnue BEKTOpOB 1Mo
0azucy. Beraucnenmne
KOOpJMHAT TOYEK B 00IIei
JIEKapTOBOM CUCTEME
KoopauHat. CKaJsIpHOE
MIPOU3BEICHNE BEKTOPOB.
BektopHoe u cMmenranHoe
MIPOU3BE/ICHUS BEKTOPOB.

Pemenue 3amau

YpaBHeHHUs IPAMOU Ha
MJIOCKOCTH. 3aJ]a4uM Ha MPSMYIO
Ha mockocTH. [Ipamas u
IJIOCKOCTB B IIPOCTPAHCTBE.

Pemenue 3amau

Onnunc. ['nnepbona.
[Tapa6ona. [Tonsproe
YpaBHEHUE KPUBOU BTOPOTO

Penrenue 3anau




nopsiaka. Kanonnueckue
YpaBHEHUs KPUBOU BTOPOTO
HopsIKa

Bceero: 8

4.4. JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEACHBI B TaOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

Ne
n/

HaunmenoBanue nabopatopHbix paboT

TpynoeMKoCTb,
(gac)

Ne
pasnena
JIACLIMIT

JIAHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTUpOoBaHKEe/ BHITIOTHEHUE KyPCOBOU pabOTHI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs

Buapl camocTosiTennbHON paboThI M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepurania
45 45
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIIO 40 40
ycneBaemoctu (TKY)
Howmarraee 3aganue (/3) 40 40
KonTponbsabie paboTsl 3a0uHnKoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 30 30
arrectanuu (I1A)
Beero: | 155 155

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl O00YyJaromuXcs yKa3zaHbl B

ma. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN




[lepeuyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3TaHUN

KomuectBo 3x3eMIuisipoB
[ugp/ bubnuorpaduueckas ccpiika B Oribmorexce
URL anpec (KpoMe 2JIEKTPOHHBIX

AK3EMILISIPOB)

http://e.lanbook.com/book/58162 | Bexnemures, 1.B. Kypc OBC Jlanp
AHAIIMTUYECKON reOMeTpUU U JTUHEUHOU
anreOpsl. [ DNEeKTPOHHBIN pecypc] —
Omnexktpod. man. — CII6. : Jlans, 2015.
— 448 c.

Bexnemumiena, JI.A. COoOpHUK 3a/1a4 110

http://e.lanbook.com/book/72575 9BC Jlass

AHAIIMTUYECKON reOMeTpUU U TMHEUHOU
anredpe. [DnexTpoHHbIi pecypc] / JLA.
bexnemumena, /[.B. beknemuies,
A.1O. IlerpoBuy, . A. UybapoB. —
OnextpoH. nan. — CII6. : Jlans, 2016.
— 496 c.

Hosuxos, A.1. Hauana nuneiHoi

http://e.lanbook.com/book/71997 9BC Jlanp

anre6pbl " aHAJINTHYECKas T€OMCTpPHU.
[OnexTpoHHBIN pecypc] — DIEKTpOH.
gaH. — M. : ®usmariaut, 2015. — 376
c.

http://e.lanbook.com/book/72583 9BC JlaHb

Kpsixsun, B./l. JIunetinas anredpa B
3a/1a4ax ¥ yIpaxHeHHSX.
[DnexTponHsIil pecypc] — DIAEKTPOH.
nman. — CII6. : JIaub, 2016. — 592 ¢

http://e.lanbook.com/book/2187 | Kanomues, C.b. Anamuriieckas
reOMeTpHs U JIMHEeiHas anrebpa. ObC Jlanp

[OnexTpoHHBIN pecypc] — DIEKTpOH.
man. — M. : dusmatiur, 2011. — 168
c.

I'eBopksn, [1.C. Briciias maremaTuka.
JluneitHas anrebpa v aHATUTHYECKAs ObC Jlaup
http://e.lanbook.com/book/48192

reoMeTpus. [ DNeKTPOHHBIN pecypc] —
OneKkTpoH. faH. — M. : Ou3Matiur,
2011. — 208 c.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpMalMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBe/ieH B Tabymiie 9.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
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Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL agpec HaumenoBanue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAT
http://e.lanbook.com 3BC «Jlanbp»

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHbp mTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENBFHOTO MpoIiecca Mo AUCIUIIINHE.
[lepedyeHpb UCTIONB3yEeMOTr0 IPOTPaAaMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeCTaBeH B Tadumiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 | JleknmonHas ayiuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHI

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTalluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHOH aTTeCTAllUU
00ydJaronuxcs o IMCIUILINHE TPUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeyeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnucok BOIpoCoB K SK3aMEHY;

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JalonMMHCA NPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas puBeneHa B Tabiuie 14. B TedeHne ceMecTtpa MOYKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6muma 14 —Kpurepun orieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA
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Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHIUHA

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaracr;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW IJHTEPaTYpHI,

«OTIIMYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIIPABIICHNUS;
— yMeJi0 000CHOBBIBAET U apIryMEHTUPYET BbIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.
— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTypBHI;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUUYECKOM JESITEIbHOCThIO
«GauTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE ITOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BJIQJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTyphl;
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH,
«yIOBJIETBOPUTEIILHO) .
GATTOHOY — UCIIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cl1abo apryMEeHTHPYET HayYHBIC MOJI0KECHHUS,
— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;
— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHUMH.
— o0yyaromuiics HE YCBOWJ 3HAYUTENIBHONM 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBCHHbIE OIMMMOKA W  HETOYHOCTH  TPHU
«HEYJIOBIICTBOPUTEIBHO ]
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;
«HE 3aYTCHOY

— HCTBITHIBACT TPYAHOCTH B MPAKTHUECKOM IMPUMEHEHUH 3HAHUI;
— HE MOXET apryMEHTHPOBATh Hay4YHbIE MTOJIOKECHHUS;
— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bompocsr (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tabmuie 15.

Tabmuna 15 — Bompocs! (3agaun) 11 9K3aMeHa

Ne ii/mm [Tepedenn BOmpocoB (3a1a4) T IK3aMeHa
1 KomrnekcHpie yncna B anredpandeckoid (hopMe 3anucu 1 orepariy HaJl HUMH.
2 KomriekcHoe conpsikeHHeE.
3 Tpuronomerpuyeckas popma 3anucu KOMIIJICKCHOTO YUCIIA.
4 YMHOKEHHE KOMIUIEKCHBIX YUCENl B TPUTOHOMETPUUYECKOM opme 3amucH.
5) Bo3ssenenue B N-yro crenens KoMiiekcHoro uucia. @opmyna Myaspa.
6 H3BiieueHre KOpHA N-0il CTENEHU U3 KOMIUJIEKCHOTO YUCIIA.
7 OrnpezenieHne MaTpUIIbl, BEKTOPA-CTOI0I1a, BEKTOPA-CTPOKH.
8 JInneliHble onepalvy HaJl MaTPULAMU.
9 CBolicTBa JIMHEHWHBIX ONEpaIMid HaJl MATPUIIAMHU.
10 Omnpenenenue npousBeaeHNs (YMHOXKEHHS) MaTPHLL.
11 CBoiicTBa onepanui YMHOKCHHUST MaTPHIL.
12 Ennnuynas matpuia.
13 Onpenenurens KBAAPATHON MATPHIILI 2-TO, 3-TO MOPSIIKA.
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Onpenenuresnb N-To MOpsIKa.
MI/IHOpBI nu anrerqueCKHe JOITIOJIHCHUS 3JIECMCHTOB ManI/II_H:I.

Paznoxenune onpeneauTenst B CyMMY JIEMEHTOB CTPOKH (CTOI011a), yMHO)KEHHBIX Ha

CBOU ayire0pandecKue JOMOTHEHHUS.

CBolicTBa onpeneIuTeNeH.

Ornpenenurens TPEYroJibHOW MaTPHUILBI.

Jlunelinas 3aBUCUMOCTb CTPOK M CTOJIOIIOB MaTPHIIBI.

Panr maTpuup!.

baszucuerit Munop. Teopema 0 6a3uCHOM MUHOPE.

Brruncnenue panra MaTpuIlsl IpUBEICHUEM B TparelueBUIHON hopme.
O6parnas matpurna. OOparieHre Mporu3BeACHUS MaTPHII.

Pemenne marpuunbix ypaBHeHuii: AX=B, XA=B, AXB=C.

Kpurepuii cymectBoBaHusi 00paTHON MaTpPHIIBI.

dopmyiia 00paTHON MaTPHIIBI.

Cucrtema IMHEHHBIX YPAaBHEHHUH U €€ MaTpudHasi (hopma 3aIucHu.

Pemenune cuctembl IMHEHHBIX yPaBHEHUH METOI0M 0OpPaTHOM MaTpPHUIIBL.
Teopema Kpamepa u ee reomeTpuyeckasi MHTEpIpeTaIUs.

Meron INaycca.

OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Kputepuii cymiecTBOBaHUS HEHYJIEBBIX PELICHHIA.

DyHIaMEHTAIbHAS CUCTEMA PELICHUN.

Cucrema npousBojbHOro nopsaka. Teopema Kponekepa-Kanemnu.
JekaproBa cucteMa KOOpAUHAT.

PaccrosiHne Mexy 1ByMsl TOUKAMH.

Jenenue orpeska B 3aJTaHHOM OTHOILEHUHU.

[TomstpHast cucremMa KOOpAuHAT (CBSI3b CUCTEM KOOPIMHAT).

Cdepuyeckas 1 MUIUHAPUIECKAS CHCTEMbI KOOPIMHAT.

[IpeoOpa3zoBanme 1eKapTOBON CUCTEMBI KOOPAUHAT.

Hanpagnennsiit orpe3ok. OnpeneneHue BEeKTopa 1 KOOPAUHAT BEKTOpa.
Onpenenennsi CyMMbl BEKTOPOB U ITPOU3BEJICHUS BEKTOPA HA YUCIIO.
Hyneoit 1 npoTuBoIonoXHbIN BeKTOp. CBOMCTBA ONEpalvii HaJ BEKTOpaMH.
Ornpenenenne CKalsipHOrO MPOU3BEIECHUSI BEKTOPOB.

CBoiicTBa CKaJIsIpHOTO MPOU3BEACHUS, KPUTEPHUI OPTOTOHAIIBHOCTH BEKTOPOB.
CxkanspHOe NPOU3BEICHNE B IEKAPTOBBIX KOOPAUHATAX.

Brruucnenue yria mexay BektopaMu. [Ipoekius BeKTopa Ha HallpaBiICHHYIO OCh.
BektopHoe nmpou3BeIeHUE U €r0 CBOWCTRBA.

BekropHoe npou3BeieHHE B IEKAPTOBBIX KOOPAUHATAX.

CMmenaHHOe TPOU3BEIEHNE BEKTOPOB.

I'eomeTpuyeckuii CMbICIT CMELIAHHOTO ITPOU3BEAECHUS.

Brraucnenue miomanei 1 00eMOB.

BekropHoe npoctpancTBO. ba3zuc u pasmMepHOCTb. JIMHEHHBIE OnIEepaTOpBI.

Kanonnueckoe ypaBHeHHE IPSIMO Ha MJIOCKOCTH.

[TpuBenenue o0uIero ypaBHeHHs MPSMOil Ha MIIOCKOCTH K KAHOHUYECKOMY BUTY.
PaccrosiHue OT TOYKH 10 IPSMOM.

[TapameTpudeckoe ypaBHEHUE MPSIMOI.

YpaBHEHHE NIPAMOU B OTCEKAEMBIX OTPE3KaxX OCEH.

YpaBHeHUE NPSIMOH, TPOXOAIIEH Yepe3 IBE 3aJaHHBIE TOUKHU MIIOCKOCTH.
VYcnoBust napaieIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSAMBbIX.

VYros Mexay NpsAMbIMHU Ha IJIOCKOCTH.

Kanonunueckoe ypaBHEHNE IIIOCKOCTH.

[TpuBenenue o0UIeT0 ypaBHEHHS MIIOCKOCTH K KAHOHUYECKOMY BHULY.
PaccTostHre OT TOUKH 10 IJIOCKOCTH.




66 Yron Mexay MI0CKOCTSIMHU.

67 VY ciioBHs MapajuIeNbHOCTH U MEPIICHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.

68 YpaBHEHHE ITOCKOCTH B OTCEKAEMBIX OTPE3Kax OCEHl.

69 Kanonunueckoe ypaBHeHUE IPSIMOM B IIPOCTPAHCTBE.

70 3amanue MpsIMON MepecedeHUEM ABYX MIIOCKOCTEH.

71 [Tapamerpudeckoe 3aaHue IpsIMOM B IPOCTPAHCTBE.

72 YpaBHeHUE NPSIMOH, TPOXOAIIECH Yepe3 IBE 3aJaHHBIE TOUKU TPOCTPAHCTBA.
73 VYron Mexay IpSMbIMH.

74 VYcnoBus napajiebHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
75 Yrois Mexay NpsIMOH U INIOCKOCTBIO.

76 VYcnoBus napaiienbHOCTH U MEPIEHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH.
77 PacTositHue OT TOUKH 10 IPSIMON B IPOCTPAHCTBE.

78 Kanonunueckoe ypaBHEHHE AILUTUTICA.

79 XapakTepecTUYECKUM NPAMOYTOJIbHUK U DKCLICHTPUCUTET DJUIMIICA.

80 JIUpeKTPUCH U XapaKTEPUCTUICCKOE CBOMCTBO JJUTHIICA.

81 Kanonnueckoe ypaBHeHHE TUTIEPOOJIBI.

82 XapaKTepuCTUUECKHUI MPSIMOYTOJIBHUK M SKCIIEHTPUCUTET TUIIEPOOJIHI.

83 JIMpEKTPUCHI U ACUMIITOTHI TUIIEPOOJIBI.

84 Kanonnueckoe ypaBHeHUe mapaloIIbl.

85 [Ipsimast, snuuric, runep6osia u mapabosia B MOISPHBIX KOOPAUHATAX.

86 KBanparuunas ¢popma. Marpuiia KBaIpaTuaHoi (OpMBIL.

87 [IpuBenenue kBaapaTudHOM (OPMBI K KAHOHHYECKOMY BHITY.

88 3aKOH MHEPIMU KBAJPATHUHBIX POPM.

Bormpocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHs! B Tadnwuie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3adera / qudd. 3ayera

No /it ITepedens BonpocoB (3agav) myist 3adeta / nudd. 3auera

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwuIe 17.
Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM paboThI

No 1/t [IpumepHSIii nepedeHb TeM ISl KypCOBOTO MPOEKTHPOBAHNUS/BBIITOTHEHHS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
IpeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

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

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1. Yka3zath pazmepoctb MaTpHIlbl Cmxn = (Asxz) *(Boxa)" ;

(2 1—3\ (132\




2.I[aHo:A=|—l 3 —1||;B=.—2 2 —l||;a=2;B=—3
-1 1 1 2 - 2
\ ) \ )

Berancnuts matpuiel C = oA + B u D = A-B;
|(—1 0 o) -1 0 0\|
3.I[aHo:A:’2 1 o.;B:‘3 _10|

_5 _ _5 ol
\1 5-2 ) K3 52 )
Beraucnnts onpenenurens det(A-B) 1
|( 1 2 |3\
4. BBIYKCIIATH PAHT MaTPHIIBI ' 45 6 '

\789)

5. COCTaBHTH MAaTPHILY KBaJPATUIHOH GOPMBI X12—X1Xa+2X22+2X1X3
Hanwcats ypaBHEHHUE MEPIEHIUKYIISIPA, OMyIeHHOro u3 Touku A(5;2) Ha mpsamyro
7X-y+4=0.

7. CocraBuTh ypaBHEHHE MPSIMOH, Mpoxoasmiei yepes Touky A4 (-3,4) u
napajuleIbHOM npsimont y=-1.

8. Ilposeputs, uro Touku A(1;-1;3), B(2;3;4), C(-1;1;2) He nexar Ha OAHOMN
IPSIMO ¥ COCTaBHUTh YPAaBHEHHUE IJIOCKOCTH, TIPOXOISIIEH Yepe3 HUX.
9. Haiitu paccrostaue ot Touku (3;1;-1) mo mutockoctu X-2y+2z-2=0.

Haiitu ypaBHEHUE BBICOTHI, IPOBEJCHHOW 13 BepmrHbl A Ha rpanb BCD: A(3; 5; 4),
B(8; 7; 4), C(5; 10; 4), D(4; 7; 8).

10.4. Meroauueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTambl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroauueckue yKazaHus sl 00y4aroMXCsl 0 OCBOCHUIO AUCHIUIUINHBI

11.1. Meroauyeckue yKazaHus g OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuania.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W sICHOE H3JIoKeHHe ydeOHOoro Mmarepuana. HasHaueHne COBpeMEHHON JEKIMH B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMALMIO MO TEME, a B OCBOCHUH
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHMIINX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBIMNOIHIET METOO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHOM oOjacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[I1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuraa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEEIIIEeTCs LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4YeHHE OMNbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEINO/IaBaTEIEM;

— pa3BuTHE TOPOPECCHOHATBHO-JICNOBBIX  KayecTB, JIOOBH K TpEAMETy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIIJIEHHMS.

— TIOSIBJIGHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM paOOTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE DAa3BUTHUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsSI Ha OJIMKaiIIne Tobl;

— Hay4yuTbhCSd METOJMYECKH oOpabarbiBaTh MaTepuasl (BBIACHATH TJIaBHBIC MBICITH H
IIOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iIM4YHBIX
bopMyTUPOBKax);




— TIONy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIIAiIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuaja TIPU MPOBEACHUU KOPOTKUX ITUCKYyCCHU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLUIIINHE.

11.2. Metoauueckue yka3zaHUs ISl OOYYAIOIIUXCS IO MPOXOKIACHHUIO MPAKTHUYECKUX
3aHATUN

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTrO
mpolecca, 3aKJII0Yaroniasics B BHIITOJIHEHUU 00y4aloIMMUCS 10 PYKOBOJICTBOM IpenoaBaTens
KOMIUIEKCa YYeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUIUIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITA TBOPUYECKON AESTEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOIIErocs SBISETCS IPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEILHOCTHU M0 U3y4aeMOU TUCIUILIAHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuieHue, yriayOjieHue, paclldpeHHe M JAeTajau3alus 3HaHWA Npu pelieHuu
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JUCIUILIINHBI,

— BBIPA0OTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIONYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJ]aHUI;

— ofecrnieueHue palMOHAILHOTO COYETAaHUs KOJUIEKTUBHOM M WHIUBUAYAIbHON (opM
00yJeHUsI.

@yHKINUY IPAKTUYECKUX 3aHATHH:

Mo3HaBaTeNbHAas,

pa3BHUBArOIIAs;

BOCHHUTATEIbHAS.

[To xapakTepy BBITONHAEMBIX OOYYAIOMUMCS 3aJaHUN MO TPAKTHUYECKUM 3aHATUSIM
MoJIpa3essaioTcs Ha:

03HAKOMUTEIBHBIC, TIPOBOJIMMBIC C LEIbI0 3aKPETUICHUS M KOHKPETU3AIUU H3yYCHHOTO
TEOPETUYECKOr0 MaTepraa;

AQHAIMTUYECKUE, CTABAININE CBOEH IENbI0 TMOJIydeHHWE HOBOW WH(POpPMAIMU HA OCHOBE
dbopMa30BaHHBIX METO/IOB;

TBOpUYECKHE, CBS3aHHBIC C TONyUYE€HHUEM HOBOW HH(OpPMAMHM MyTEM CAaMOCTOSITEIHHO
BbIOpaHHBIX MOJXOA0B K PEIICHUIO 3a/1a4.

@opMBI OpraHu3alyy MPAKTUYECKUX 3aHATHMN:

- B UHTEpakTUBHOW ¢opMme (pellleHHe CHUTYallMOHHBIX 3ajad, 3aHATUS 1O
MOJICTTMPOBAHUIO PEATBHBIX YCIOBHIA, TPYIIIOBIE TUCKYCCHH);

- B HE HMHTEPAKTUBHOUN ¢opMe (BBIMOIHEHHE YNMpPaKHEHUM, pellleHHue TUIOBBIX 3ajad,
pelIeHrne CUTYaIlMOHHBIX 3a/1a4 U IPYroe).

11.3. Meroauyeckue ykazaHus JUisl OOy4JarOIMIUXCS 10 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHMS] CaMOCTOSITENIHPHOM pabOThI, 00yJarOUTUiACs BHITIOJHAET PaboTy 1o
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMNOJaBaTelsi, HO 0e3 €ro HernocpeCTBEHHOTO
y4acTusl.

Jns oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, camMOCTOsiITeNbHas paboTa MOXET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe MIaHUpOBaHHE pabovyero BpeMeHHU, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.



MeTtoaudyeckuMl  MaTepualaMH,  HAMNPaBISIIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

11.4. Meroauyeckue yKazaHUA i1 OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIEro
KOHTPOJISI YCTIEBaeMOCTH.

TeKylHil KOHTPONb yCEBAEMOCTH MPEdyCMATPHBAET KOHTPOJb KAauyeCTBA 3HAHMH OOYydYaroImxcs,
OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IEJIBI0 OIICHUBAHUS X0/1a OCBOCHUS AUCHIUIUINHBL. Pe3ylpTaTsl TEKyIIero
KOHTPOJISI YCIIEBAEMOCTH OyIyT YYUTHIBATHCS MPU MPOBEIACHUU IPOMEKYTOYHOHN aTTECTAIHH.

11.5. Meroauyeckue ykazaHus I 0Oy4aroUIuXcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTeCTallHH.

[MpomexxyTounasi  arrectanusi  OOydarOMIMXCSl — TpEAyCMaTpuBacT  OLCHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHHs mo aucuuruiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHWH, MOJYyYEHHBIX OOydYalomMMCs B Ipolecce
U3y4eHHs] BCeH IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
NPUMEHATh HMX JUIS PEHICHUS MPAaKTUYECKHX 337ad. DK3aMeH, KaKk NpaBUiIO, TMPOBOIHUTCS B
IEepuoJl SK3aMECHAIMOHHOW CECCHMM U 3aBEpIIaeTCs] aTTECTAllMOHHON OIICHKOH «OTIMYHOY,
«XOPOIIOY, «YIOBICTBOPUTEIEHOY, KHECYIOBICTBOPUTEIHEHOY.
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Brectn n3menenus B Tabm. 8:

[lepevyeHp me4aTHBIX W AJIEKTPOHHBIX Y4EeOHBIX
W3JTAaHUH JTOTIOJIHUTH CICAYIONIMMH U3aHUSIMH:

1. Maremaruka. 3aaqu OBBIIIEHHON
TPYAHOCTH JUIsl CTY/ICHTOB BY30B : y4eOHOE TocoOue
/ 1. B. WBanos, O. K. lBanosa, O. A. Oxynesa, H.
A. Tomuennukosa ; non penakuueit 1. B. Banosa.
— Camnxkrt-Ilerepoypr : Jlanp, 2019. — 156 ¢. —
ISBN 978-5-8114-3601-9. — Tekcr :

ANIEKTPOHHBIH // JIaHb : 3IIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/115483

2. Usnera, A. M. Jlunetinas anreOpa.
AHamuTHYECKas TeOMETpHS : yueOHOoe mocodue / A.
M. Ugsnesa, I1. 1. Ilpunynkas, U. JI. YepHbix. — 5-¢
uzg-e, ucnp. u gon. — Hosocubupcek : HI'TY, 2019.
— 183 c. — ISBN 978-5-7782-3868-8. — Texkcr :
3JICKTPOHHEIH // JIaHb : 3IeKTPOHHO-ONOIHOTEIHAS
cucrema. — URL:
https://e.lanbook.com/book/152265
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Tabmuua 18 — IIpumepHbIii mepeueHb BOIPOCOB AJIsl TECTOB

Ne n/nn [TpuMepHbIii IepeyeHb BOMPOCOB JUIsl TECTOB

1 Hauet Toukn A(12:8) i B(=37;—48),

B kauecTBe OTBETa 3aMUIIMTE A0CIUCCY TOYKU TIEPECCUCHUsI.
(OTBeT ABIACTCS ICITBIM YHCIIOM. )

Haiinute ypaBHeHue npsiMmoii  AB 1 TOUKY nepeceueHus npsimoit AL

¢ ocbro Q.

T
2 Beraucouts det(A - A) rre
31 5 7
0 -1 4 -2
A=1o 0 5 4
0 0 0 1
3 Brruncinuthb 351eMEHT NpOoU3BeICHUS €23, rue C = BA,
2 -1 1 -3 1 -1
A=|-3 1 2|, B=[2 -2 3
-2 3 -1 -1 2 -3
4 HatiTi onpenenuTens o0paTHOM MaTpHUIBI A~!, ecii MaTpuUIa

1 0 0
A={0 =1 0
0o 0 2

5 VYKa)XUTe KOJIUYECTBO PEIICHUN CUCTEMbI YPaBHEHUI




—2x — by + bz =11,
br+y+2z=

—2z -3y —z=05.

Bribepute ouH OTBET:

a. beckoHeYHO MHOTO pelieHnii ¢ TpeMsl mapamMeTpamMu
b. JIBa penreHus
c. Her pewmenuit
d. beckoHeYHO MHOTO pelieHnii ¢ OTHUM apaMeTpoM
e. BbeckoHeuHO MHOTO peleHnit ¢ IByMs mapameTrpamMu
f. Tpu pemrenus
g. OpHO pernieHue
IIpu kakoM 3HaueHuUH apameTpa b mpsmas

r—2 y-—3
z+by+1=0 pepnenaukynspHampsMoit 5 -5 ?

Paccrostame ot pokyca mapaboitsl 10 €€ TUPEKTPUCHI paBHO 4.5.
YpaBHeHue mapaboIbl HMEET BUJT
BriOepuTe 0/IMH OTBET:

10
a Y =9z
b, ¥ =45z
c. Yy =225z
d_y =18z

JlaHBI TpH BEKTOpPA
a(9,1,1) b(9,2,1) 29, 1,2),
OTmeTbhTe TIpaBble TPOHKH BEKTOPOB.

Bri6epute 01MH WM HECKOJIBKO OTBETOB:

I_ —
a. E,E,f]
b. baze
c. b,ﬁ,ﬁ
d a,be

[110CcKOCTH, 3aaHHast ypaBHEHHEM

Az + By+ Cz + D = 0, npoxomur yepes Toukn
M(1,3,9), ~N@s5.6), K(=3,419),

N3BectHO, uto B = —48. Haitnure C'.

(OtBer siBIsIEeTCA 1EJIBIM YUCIIOM. )






