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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma nucuuiuivebl (Monyis) «JIuHelHas anredpa u reoMeTpus (IIHIIOT).
Yacte 1» cocraBiieHa B COOTBETCTBUHU C (heJepajbHBIM TOCYAApCTBEHHBIM 0Opa30BaTEIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMITbIOTEPHBIC Hayku, Tpoduis «IIporpamma napyx aumiomoB HUY BIID u 1Y «lIpuknagnas
MaTeMaTHKa U WHPOPMATHKA», YTBEPKICHHBIM NMpHUKa3oM MUHHCTEPCTBA HAYKHU MU BBICIIETO
obpazoBanus Poccuiickoit deaepannu Ne 807 ot 23.08.2017 rona.

N3yuyenue nucummuinHbl (MOAYJsl) J1a€T pa3BUTHE AHATUTHYECKOTO MBIIUICHHS, HAaBBIKOB
paboThl ¢ MaTeMaTHMYECKUMU MOJEISMU U TIOHHMaHUs MPOCTPAHCTBEHHBIX CTPYKTYpP, YTO
SIBIIIETCS. OCHOBOHM Uil JAIbHEWIIETO W3y4eHUs OoJiee CIIOKHBIX MAaTeMaTHYeCKUX U
KOMIBIOTEPHBIX TUCIUILINH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas aucuumiuHa (MOAYJb) BKIIIOUEHA Y4EOHBIN TUIaH O MporpaMMe MOArOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
«IIporpamma aByx qumiomo HUY BIID u LY «llpuknaanas marematuka U uHGOpMaTUKa» U
BXOJIUT B 00s13aTeIbHYIO YacTh biioka 1, Kak TUCIUIUIIMHA 10 BEIOOPY.

Jucnunnuza (Moaynb) uzydaercs Ha 1 kypce B 1 cemectpe.

JuctumummHa (Moaynb) «JInHelHas aredpa ¥ reOMeTPHsI» UMEET JIBa YPOBHS TIOJITOTOBKHU:
OCHOBHOI1 U MUJIOTHBIN OTOK. O0yuaroluecs pacupeensioTcs Ha COOTBETCTBYIOIINE YPOBHHU MO
WUTOTaM BXOJHOTO TECTUPOBAHUS 110 AUCIUIUIHHE (MOIYJIIO).

Heap u3ydyeHuss AUCHUIIMHBI (MOAYJfA): B (OPMUPOBAHUU TIyOOKOTO MOHUMAHUS
MIPEICIIOB, HEMIPEPHIBHOCTH, ITPOU3BOIHBIX U HHTETPAJIOB, a TAKXKE WX IPUMECHEHUS B Pa3IMYHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— ocBoeHHue (yHIaMEHTAIbHBIX TOHATUN U T€OMETPUYECKUX MHTEPIpETaAluil TMHEHHON
anreoOpsl;

— TPUMEHEHHUE aJITOPUTMOB ¥ METOJIOB ISl PEIICHUST BRIYMCIUTEIBHBIX 3a/a4;

— HHTErpanus TEOpUH C J0Ka3aTeIbCTBAMHU U MPUKIIATHBIMU MOJEISMU.

B pesyabTare 0CBOCHUS TUCHMILIMHBI (MOAYJIs1) 00y4AaIOLIUICH 10JIKEH

3HAMD:

— OCHOBHbBIE KOHLIENIINH JUHEHHON anreOpbl, TaKue Kak MaTpuyuHas aareopa, BEKTOPHbIE
IIPOCTPAHCTBA, JIMHEWHAs 3aBUCUMOCTb, OIPENEIIUTENH, JUHEHHBIE OIEpPaToOpbl, CKaJSIPHbIC
IIPOU3BEIICHUS U IPYIUe KIIOUEBbIC TOHATHUSA;

— OCHOBHBIE QJITOPUTMBI PELIeHUs 3a]a4 JUHEHHON anreOpbl, Takue kak meron ['aycca
JUISL CUCTEM JIMHEHHBIX ypaBHEHUH, METOJbl MOUCKAa OOpaTHOW MaTpHIlbl, AUAroHaIW3alus,
oproronanu3auus ['pama-IlImuara u ananornyHsle,

— TEOMETPUYECKYI0 MHTEPIIPETALUI0O OCHOBHBIX KOHLENIUNA U YyTBEPKICHUN JINHEWHOU
anredpsl;

— MAaTPUYHYIO U BEKTOPHYIO (POPMBI 3alIICH MaTeMaTH4YEeCKUX 00BEKTOB U ONEpallHii;

— TPUJIOKEHUS JIMHEWHOH anreOpsl B paboTe ¢ MaTeMAaTHUYECKUMHU U CTaTHCTUYECKUMU
MOJICIISIMH, TAKUMH Kak 1ienu MapkoBa, meTo1 iiaBHeIX KoMmroHeHT (PCA) u npyrue;

ymembv:

— pemarb CHCTEMBI JIMHEHHBIX YpPaBHEHUH C HMCIOJIb30BAaHUEM MAaTPUYHBIX METOJOB
(meton "aycca, meton Kpamepa);

— BBINOJIHATH ONEpaluud C MaTpulamMu (CIOXKEHHe, yYMHOXEHHE, MOMCK OO0paTHOM
MaTpHIbl, TPAHCIIOHUPOBAHUE);

— BBIYUCIIATH ONPEICIUTEIN MAaTPUILL U ONIPEAEIIATh UX PaHT;
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— Paborath ¢ BEKTOpPHBIMH MpPOCTPAHCTBaMH, BKJIIOYas oOmpeneneHue Oasuca u
pa3MepHOCTH;

— HaxOAWTh COOCTBEHHbIE 3HAYCHHS M COOCTBEHHBIC BEKTOPHI MATPHIl, a TaKXKe
UCIIOJIb30BaTh MX JJIS IMaroHaIu3aluu;

— BBIUUCJIATh CKAJIAPHBIE MPOU3BEIEHHSI BEKTOPOB M HOPMbI BEKTOPOB B €BKJIMI0BOM
IIPOCTPAHCTBE;

— MPUMEHATh MeTol opToroHann3auuu I'pama-1lIMuara a1 nocTpoeHHst OPTOrOHAIbHBIX
0a3uCoB;

— OOBACHATH JIOTHMKY JI0Ka3aTelIbCTB OCHOBHBIX TEOpEM Kypca, ONMpasch Ha
IIPEIOCTABIEHHOE JJOKA3aTENbCTBO;

— IMPUMEHATh TEOPEMBI Kypca AJis JOKa3aTeIbCTBA HECIIOKHBIX YTBEPKICHUH;

enademp:

— HaBbIKaMM KOMIUIEKCHOTO IPUMEHEHUs1 METOJOB JIMHEHHON anreOphbl A aHAINW3a U
pelIeHHs] MPAaKTUYEeCKUX 3a7ad B O0JACTH MaTeMaTH4YeCKOro MOJAEIMPOBAHMUS M CTATUCTUKU
(nanpumep, B nensx Mapkosa unu PCA);

— CIOCOOHOCTbIO MHTEIPUPOBATh 3HAHUS JTMHEHHOH anredpbl ¢ IpYruMH AUCHUILIMHAMM,
TaKUMU  Kak  MaTeMaTH4YecKuil  aHanu3 Wi OW3HEC-aHAIWTUKA, JUI  pelleHHs
MEXIUCLHUIUIMHAPHBIX Tpo0JIeMm;

— YMEHHUEM HHTEpPIPETUPOBATh PE3yJIbTaThl BHIYUCICHUN (Hampumep, TuaroHalIu3aluu
WINA OPTOrOHAJIM3AIMK) B KOHTEKCTE FT€OMETPUUECKUX U PUKIIAJHBIX UHTEPIPETaLIi.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIETEeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHUILINHE (MOYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOphl, aHATUTUICCKON MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
poheCCUOHATBHOMN
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOrPaMMHO U UCIIOJIb30BaTh Ha anmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peam3anyeii 1 OIeHKOW KadecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOT'O C ITPOSKTUPOBAHUEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB M MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
00mnacTsx 4enoBeYecKon
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKAECHUSA CTPOIo U
aHaJII/I3I/Ip0BaTB HOJIyT-IeHHI)Ie
pe3yabTaThl B 00JIaCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaATEMATHYCCKOI'O
JIOKa3aTeIbCTBA M aHaJIM3a
pe3yIIbTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
Iunomuwiii nomoxk 1 cemecmp
1 CucTteMbl TUHEHHBIX 2 2 15 JloMarHee 3a1aHue
YpaBHEHUI
2 MaTpudHbIi 4 4 15 JomaliHee 3a1aHue
hopmanzm KoHnTponbsHas
pabota
3 [lepecranoBku 4 4 15 JlomamHee 3amanue
KontponbsHas
paboTa
4 Onpenenurenu 4 4 15 JlomamHee 3aaHue
Konnoksuym
5 BexTopnbie 4 4 16 JlomamHee 3amaHue
HIPOCTPAHCTBA KonTponphas
pabota
6 Panru 4 4 16 JloMaliHee 3aaHne
KonnokBuym
7 Jluneitnbie 4 4 16 JomarirHee 3amanue
0TOOpaKeHUs Konrponbnas
pabora
8 Bununelinele n 4 4 16 JloMaliHee 3aaHne
KBaJIpaTHYHBIC ()OPMBI Komnoksuym
IK3amen 6
Hmozo 3a 1 cemecmp: 30 30 6 124
O6vem oucyuniunsvt (Mo0y/s) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Nen/m | HammeHnoBaHue paszjesia Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM

AUCHUNJIUHBI (MOYJIs1)

Hunomnwiii nomoxk 1 cemecmp

1 CucremMbl TMHEWHBIX CucTeMbl TMHEHHBIX YpaBHEHUH. DIeMEHTapHbIe IPeo0pa3oBaHusl.
YpaBHEHUI Anroputm 'aycca. I'maBHbIe 1 cBOOOHBIE TIEPEMEHHBIC

2 Matpuunbiii popmanuim Matpuiisl 1 MaTpUYHBIE OTIEpaIliy. DJIeMeHTapHbIe MaTpuilbl. O6paTHMOCTh
MaTpul. 6 SKBUBAJIEHTHBIX ONPEEIeHNI HEBBIpOXkKAeHHOCTH. LU-
paznoxenue. biaounsie onepanuu. [lonrnHoMsI OT MaTpul. CIEKTp MaTpUIIbL.
MuHuMaJbHBIA MHOTOWIEH

3 IlepecranoBku Crnioco0r1 3aganus nepectaHoBoK. [IponsBenenne nepectaHoBOK. LIMKITbL.
3HAaK MepecTaHoOBKHU. JlekpeMeHT

4 Onpenenurenu SBHas ¢popmyna ans onpeaenurens. OnpenenuTens U 3JeMEHTapHbIe

npeoOpazoBanys. ONpeneTuTeNn OT CICIHATBHBIX MaTPHIT
Onpenenurens MPOU3BEICHUS U C YIJIOM HyJlel. Pa3noxkeHne no cTpoke u
cTonony. SBHble hopmyssl obpaTHOi MaTpuubl. Popmyssl Kpamepa
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XapakTepucTHUeCKU MHOTOUIEH. biiouHbie hopMyIIbl U OTIpeAeTUTEh.
DopMyITbl 47151 KOAPPHUIMEHTOB XapaKTEPUCTUIECKOTO MHOTOUJICHA.
Teopema 'amunbsrona — Ko,

BexTopHsle mpocTpaHcTBa

AKCHOMaTHYECKOE 3aJJaHUe BEKTOPHOTO MpocTpaHcTBa. JInHeiiHas 000104Ka.
Tpu 3KBUBaJICHTHBIX ompeeiieHns 0aszuca. Pazmeprocts. [logmpocTpancTsa
BEKTOPHBIX MTPOCTPAHCTB. 3aaHue TOIIPOCTPAaHCTB B R n.
OdynnaMeHTanpHas cucrteMa pemenuit. Cymma u nepeceycHue
MOJIIPOCTPAHCTB M UX pa3MepHOCTel. AQGUHHBIE TPOCTPAHCTBA U
oATpoCTpaHcTBa. Perrep u koopauHATH B ahGUHHOM IpocTpancTBe. CMeHa
KoopauHAaT. B3anMHO€ pacioyioskeHne MOAIPOCTPAHCTB.

Panru

CrpouHbIil ¥ cTOJIOUOBEIH paHTH. DaKTOpUAIBHBIN, TCH30PHBIH U
MHHOPHBIN paHTH

Jluneiiasie oTOOpaskeHIMS

JIuneliHas HE3aBUCUMOCTb IOANPOCTPAHCTB. BHEIIHNE U BHYTpPEHHUE
npsmeie cymmbl. [Ipoexnym, popmyna BABA nns npoekuun. Jluneitnoe
otobpaxenue u nzomophusm. Onepanyy Ha TMHEHHBIX OTOOPAKECHUSIX.
Croco0rI 3a1aBaTh JUHEHHBIC 0TOOpaKeHHs. MaTpHIia THHESHHOTO
O0TOOpaKeHHS KaK «KOOpAWHATHD). CMEHa MaTpHIIBl JIMHEHHOTO
otobpaxenus. npo u 00pa3 u cBs3b UX pazmepHocteil. OleHKa paHra
MPOU3BeICHHS U CyMMbI MaTpull. Kitaccudukanus TMHEHHBIX 0TOOpaKeHHH.
[IpoctpancTBO V/* M TBONCTBEHHBIN 0a3HC

bunuuelinpie u
KBaJpaTHYHbIe HOPMBI

bununeitabie popmel. Panr OunnaeiiHon ¢hopmel. JIeBbie u mTpaBbie
OpTOTOHANBHBIE JOToNHEeHus. Sapa popmbl. HEBBIpOKIEHHOCTE (POPMEL.
PasnosxeHne MpocTpaHCTBa C MOMOIIHI0 OUITHMHEHHOH (HhOpMBI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. TarapaukoB, O.B. Jluneiinas anrebpa: yueOHuk mus By3oB/ O. B. TarapHukos,
A. C. Uyiiko, B.T.Illepmues; mox o6meit penakuuedr O. B. TarapaukoBa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 273 ¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-19275-9.
— Tekcr : onexrponnbri // OOpazoBatenbHas r1natrdopma FOpaidt [cait]. —
URL.: https://urait.ru/bcode/556226.

2. lunun, W. A. Jluneitnas anreOpa. 3amauHuik : ydeOHOe mocobue miasi By30B /
U. A. lllumua. —  MockBa :  UznmarensctBo  HOpaiit, 2025.— 118 c.—  (Bricmiee
oOpazoBanue). — ISBN 978-5-534-14382-9. — Tekct : snekTpoHHb // OOpa3oBaTenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/567570.

3. JluneiiHas anrebpa v aHATMTHYECKAsI TEOMETPUs : YIeOHUK U MPAKTHKyM Juist By30B / E.
I'. I[lnotnukoBa, A. II. MBanoB, B. B. JlorunoBa, A. B. Mopo3oBa ; noa peaakuued E. I
[TnoTHUKOBOH. — 2-¢ u31., mepepad. u non. — Mocksa : U3narensctBo FOpaidt, 2025. — 416 c.
— (Beicmiee oOpazoBanme). — ISBN 978-5-534-18887-5. — Tekct : 3neKkTpoHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560611.

4. Jly6sruna, E. H. Jluneitnas anre6pa : yueOnuk juist By3oB / E. H. Jly6sruna, E. M.
BeutomoB. — 2-e u3g. — Mocksa : M3marensctBo HOpaiit, 2025. — 150 ¢. — (Beicuiee
obpazoBanmue). — ISBN 978-5-534-10594-0. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/565745.

Hononnumenvnan r1umepamypa:

1. BypmucrpoBa, E.b. Jluneiinas anreOpa: y4eOHMK M TPAaKTUKyM Ui BY30B /
E. b. Bypmuctpona, C.TI'. JlobanoB. — Mocksa : UsnmarensctBo HOpaiit, 2025. — 421 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-15839-7. — Tekct : 9IeKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560017.

2. Cabwuros, U. X. JIuneiinas anreOpa U aHATUTHYECKAs TEOMETPUS : YIeOHOE TTOCOOHE JIsI
By30B / 1. X. CabutoB, A. A. MuxaneB. — 2-e u3J., ucmp. u aon. — Mocksa : U3narenbcTBo
[Opaiir, 2024. — 258 c¢. — (Bricmee oOpazoBanne). — ISBN 978-5-534-08941-7. — Tekcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/539950.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON paboT 00yvaromuxcs, NPeayCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
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WHIUBUIyAJIbHBIX KOHCYJIbTALlUN, TEKYIEr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalluu, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYUYEHUS, CIYXKAIIUMHU JJIsl TIPEJCTABICHUS y4eOHOU
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEeUHMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPALlMOHHOE 000pyA0BaHuUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedueHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOrO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | muuensnonHoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpoCTpaHsiIeMOe
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
OducHble NPUITOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHseMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IporpamMmHoe o0ecnieueHne ISl IVIAHUPOBAHHUSI U YU€TA BPEMEHH:
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Toggle app | 3apyOexkHOE | CBOOOHO pacIpoCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensmonHOE

Cucrtembl ynpapjeHHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | muueHsnoHHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensmonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynpranTllnroc: cipaBoyHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mst 6usaeca OTE€YECTBEHHOE | JIUIIEH3NOHHOE
Cranpaptaeiii Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThbl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOe)KHOE CBOOOIHO PacCIpOCTPaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO PaCIpPOCTpaHsIEMOe

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4alOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B nporuecce nzyuenus aucuumuinHbl (Monyns) «JIunelinas anrebpa u reomerpus (IUJIOT).
Yactp 1» B paMKax TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH B KaXKJIOM CEMECTPE UCTIOIb3YIOTCS TaKHe
BUAbl y4eOHOW paloThl, Kak JIEKLHs, CEeMUHAphl, KOJUIOKBUYMBI, KOHTpPOJIbHBIE DPAaOOTHI U
JIOMAIlTHUE 3aJaHusl, a TAKKE pa3IU4HbIe BUIbl CAMOCTOSITENILHON padOThl 00ydaroIUXCs IO
3aJJaHI0 TIpenojaBaTessi, HalpaBlIeHHbIe HA Pa3BUTHE HABBIKOB MPO(ECCHOHATBHON JIEKCHKH,
3aKperyieHNe MPaKTUYECKUX MPo(ecCHnoHaNbHBIX KOMIETEHIIUN, TOOIIPEHNEe NHUIIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMH: KPaTKO U CXEMAaTHUYHO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW nuTeparype. Eciu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, TPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOKHOCTh aKTHBHO y4YacTBOBAaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYICHTY 3apaHee,

B mpouecce moArotoBkM K KOJUIOKBUYMY HEOOXOAMMO TMPOAHAIU3UPOBATH Y4ueOHBIE
MaTepualibl, 0O3HAKOMHBIINCH C JICKIHSIMH, YI€OHUKaMH M JIONOJHUTEIbHBIMUA HCTOYHHKAMH,
AKICHTHUPYSA BHHMAHUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISISI OCHOBHBIE UI€H, TEPMHUHBI U (POPMYIIBL.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HY)KHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDb CIICHUAJIBHBIC 3HAHUA 10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKK UX MPAKTHYSCKOTO MPUMEHEHHUSI.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEAECIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMM  Ba)KHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHHS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
u30exaTh NEperpy3kd M Jydllle yYCBOUTh MaTepuai. lcrmonb3oBaTh pa3ivyHble HUCTOYHHUKH
UH(OpPMAaILNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TIy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUTHHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCHEKTaMH JeKIui (06paboTka TeKkcTa), HOBTOPHOE U3ydeHHE YUeOHbIX MaTEpUaOB IJIaHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIETOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHMHA 10O
aucuumiInne (Moayo) «JIuneiinasi anreopa u reomerpus (nujor). Yacrp 1»

OneHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUN, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILIECTBJISICTCS B BUAE TEKYLIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTallud B
KaXXJI0M CEMECTpe.

I[Ipome:xxyTouHnasi arrectauMsi 1O JAUCHUIUIMHE (MOAYNIIO) B KaXJIOM CEMECTpE
ocymiecTBisiercss B (opMe IK3ameHa, TIpU OSTOM NPOBOAMTCA OLEHKA KOMIETEHIIHH,
c(hOpMHUPOBAHHBIX O TUCITUILINHE.

Jns oueHMBaHMUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH M IPOMEXYTOUYHOW AaTTECTALUU
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAULIMOHHOU
MATUOAIIPHON MIKAIOHN CIIEAYIONIUM 00pa3oM:

JecatudasnbHast  [lsaTnéanabHas OO0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OT1immyHO CTyIeHT TMOJHOCTHIO BIIAJCET 3HAHUSMHU, M3JIOKECHHBIMH B
9 OTIUYHO paboueii mporpamMme, 1 TIIyOOKO OCMBICISET AUCHUILINHY. OH

8 OTJIMYHO CaMOCTOATCIIBHO U JIOTHYCCKH ITOCJIICAOBATCIIBHO OTBCYACT HaA

BCE BOIIPOCHI, aKIICHTUPYs BHUMaHHE Ha HauboJiee BaXKHOM.
YMeeT aHanM3UpoBaTh, CPaBHHUBATH, KIACCH(HUIIMPOBATH,

000011aTh, KOHKPETH3UPOBAaTh W  CHCTEMAaTH3MPOBATH
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JlecaTnOAILHAA
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

I/13y1IeHHI>II71 Marepuaa, BbBIACIAA KIIOYCBBIC MOMCHTBI U

YyCTaHaBIUBas Yetko

¢dbopmynupyet
pesy/ibTaThl AHAIN30B U JPYIUX HCCICAOBAHUH, a TaKKe

IPUYUHHO-CIICICTBEHHBIE
YBEPEHHO

CBSI3H.
OTBETHI, HUHTEPIPETUPYET
pemaer ciokHblEe 3amaud. CTyIEHT XOpOIIO 3HAaKOM C
METOAAaMH UCCIIEAOBAHHS, HEOOXOAUMBIMH AJISl IPAKTUYECKOM
NEeSITEIIbHOCTH, U YMEET CBS3bIBATh TEOPETUUECKUE ACIIEKTHI
JUCHUIUTMHBI (MOIYJIsT) C MPAKTUIECKUMHU 3a/1aduaMH.

Xoporo

Xoporo

CryneHT o0nanaeT 3HAHUSAMM MPEAMETa MOYTH B TOJTHOM
obbeMe paboueii mporpaMMBI M CAMOCTOSATEIHHO, TOTHICCKU
MOCJIeTIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
AKIICHTUPYS BHUMaHWE Ha HAauOOJIee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHAJIM3UPOBaTh, CPABHUBATH, KIIACCUDUIIMPOBATH,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
I/I3y‘IeHHBII71 Martcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBIIMBas MPUIHHHO-CIICICTBCHHBIC CBSI3U.
@OopMyJIMpyeT CBOU OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl AHATM30B W APYIMX HCCICOBAHUM, a TaKKe
pelIaeT CIIOKHBIC CUTYaIlMOHHbIC 33/aun. CTyIeHT XOpOIIo
3HAaKOM C MCTOJaMH HMCCIICOOBAaHUI, HCO6XOILI/IMBIMI/I JJIA
yMmeer

npeaMeTa C MNPAKTHYCCKHUMU

HpaKTH‘{CCKOﬁ JCATCIBbHOCTH, n CBA3bIBATh

TCOPECTUYCCKUEC ACICKThI

3aJadyaMu.

Y 10BIETBOPUTENBHO

YILOBJICTBOPI/ITG)HLHO

CryneHT o6magaet 6a30BBIMU 3HAHUSIMH 110 TUCITUTLTNHE, HO

WCIIBITBIBACT TPYMAHOCTH MPH CAMOCTOSITEIBHBIX OTBETAX U
HCIIOJIb3YEeT HETOUHbIC (hopMynupoBKH. B Xoie oTBeTOB OH
JIOTTYCKAEeT OMIMOKHU, Kacaroluecs CyTH BOHpocoB. CTyleHT
CIOCOOEH pelaTh TOJBKO CaMbIe ITPOCTHIC 33141 U BJIaJIeeT
JIUIIHF MUHUMAIIEHBIM HA00pPOM METO/IOB UCCIIEOBaHUS.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10
npeaMeTy U HE MOXKCET OTBECTUTHL Ha BOIIPOCHI, JAXXE CCIIN
npenogaBaTeiib 3a1a€T

JOIIOJIHUTCIIBHBIC HaBOJAIIHUC

BOIIPOCHIL.

Juctunnmna (Moaynb) «JIuneiiHas anreOpa u reomerpus (muiot). Yacts 1» B KaxaoMm
CEMECTpPE OLIEHUBAETCS CIEAYIOIUM 00pa3oM:

AKTHBHOCTH ‘ Bec ‘ Onucanne
Hlunommuwtii nomok
Homamraue 3amanus | 10% | Habop 3a1au o Temam Hepenu
WNunuBunyanbHble 15% | U quButyanbHbl HAOOp 3a/1a4 10 TeMaM HEAeIH
JOMAIITHUE 3aJaHNs
KonTponbHble 20% | [TucemenHas paboTa ¢ HAOOPOM 3aj]1a4, KOTOPbIE HY>KHO PEIINTh 3a
paboThI OTpaHUYEHHOE BpeMs
Komnoxsuym 20% | YcTHbIE OTBETHI Ha BOIPOCHI, CITMCOK KOTOPBIX U3BECTCH CTYJCHTY 3apaHee
DKk3ameH 35% | [TucbmenHast pabora ¢ HabOpPOM 3a/1a4, KOTOPBIE HY)KHO PELIUTH 32
OTpaHUYEHHOE BpeMs
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®opMmy.ia pacyéTa HTOTOBOI OIEHKH O JUCHUILINHE (Moay.ai0) «JInHeliHas anredpa
u reomeTpus (muJaor). Yacrp 1»:

IMunorusiii morok: «0,1xcpennee 3a pgomamuue 3amanus + 0,15 Xcpennee 3a
WHJIUBUlyaJIbHbIE JoMamniHue 3amaHus + (0,2 X cpenHee 3a KOHTPOJIbHBIE pabOThI  +
0,2 x komtokBuyM + 0,35 X sK3aMeH».

Texkyummii KOHTPOJIb YCIIEBAEMOCTH 00Yy4AIOIIUXCS MO0 AUCHUTIHHE (MOTYJIIO)
IIpuMepHbIe TeMbl K KOJJIOKBUYMY

Tema «Cucrembl JIMHEHHBIX yPABHEHHID»
— CoBMecTHasl U HECOBMECTHAs CUCTEMa
— Omnpenenénnas U HeonpeaenéHHas cucTeMa
— OIHOpOAHAsA U HEOJHOPOJHAS CHCTEMA
— Marpuna
— I'nmaBHast u moOoYHas AUArOHAIN
— DneMeHTapHble peoOpa3oBaHusl CTPOK
— CryneHuarslii BUJ MAaTPULIbI
— I'naBHbBIE U CBOOOHBIE IEPEMEHHbBIE
— Kak no cryneHuatoMy BUIy IIOHATB, YTO CUCTEMA ONpEIEIIeHa?
— CKOJIBKO MOXET OBITh PELICHUN Yy CUCTEMBbl JIMHEWHBIX YpaBHEHUM?
— Ilpsimoit xon anropurMma ["aycca
— OOparsbiii xon anroputMma ["aycca
Tema «Onepanun Hax MaTpHIAME
— CyMma maTpun
— Hyneas maTpuna
— IlpousBeneHne MaTpuLbl Ha YUCIIO
— IIpousBenenue MarTpuil
— Ilpumep HEKOMMYTATHBHOCTH MAaTPUYHOI'O YMHOMXKECHHS
— KoMMyTHpyromuye MaTpuisl
— Jlenurenu vy
— HunenoreHTHBIE MaTpUILBI
— TpaHcnioHHpOBaHME MaTPHIL
— CuMmeTpudHas MaTpuLa
— Cnen MaTpuilsl
— bylouHOE yMHOXEHME MAaTpHULY
— YMHOXEHHE Ha IMaroHalbHYIO0 MaTpUILy
— TpancnioHupoBaHUE OT MPOU3BEACHUS MaTPULL
— Crnen ot mpou3BeACHUS MATPHI]
Tema «O0paTnbie MaTpunbl. MaTpHYHBIE YpaBHEHUN»
— EnuHnunas matpuna
— OOpaTHas mMaTpuia
— Marpuisl snemenTapHbix npeodpaszosanuit I, 11, 111 Tunos u ux obpaTtHbIe
— IloagcTaHoBKa MaTpUIlbl B MHOIOWIEH
— Marpuipl, KOMMYTUPYIOIIME C THATOHAIBHOW MAaTPULIEH C pa3HbIMM YHCIAMHU Ha
JaroHajin
— Krnaccudukanus cucteM JUHEHHBIX YpaBHEHUN
— CBs3p 00paleHNus MaTPULl C YMHOXKEHHEM M TPAHCTIOHUPOBAHUEM
— DOKBHBaJIEHTHBIE YCIIOBUS OOPATUMOCTH MAaTPHIIbI

— IlocTaHOBKa B MHOTOUJIEH MaTPHUIIbI c—1ac
— AnropuT™m moucka oOpaTHOW M MPOBEPKU 0OPaTUMOCTHU
— Anroputm penieHnus ypaBHeHuii AX = B
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— CBs3b oOpallleHus: MaTpUIl C YMHO)KEHHEM M TPaHCIIOHUPOBAHHEM
— Tonbko KBagpaTHBIE MATPHUIII OOPATUMBI
Tema «LU-pa3zioxenue»
— LU-paznoxenne
Tema «BekTopHBIE POCTPAHCTBAY
— BekTopHOEe mpocTpaHCTBO

— TIpuMep BEKTOPHOTO TIpocTpancTBa oTanuHbli ot RN mim marpun
— IloAnpocTpaHncTBO BEKTOPHOTO MPOCTPAHCTBA
— JluneitHas KOMOMHAIIMS BEKTOPOB
— JInHEeHO HE3aBUCUMBIN HaOOp BEKTOPOB
— KomHeapHbie BEKTOPBI
— KoMmanapHsie BEKTOPBI
— JluneitHas 0060109Ka CHCTEMBI BEKTOPOB
— Ilopoxnaroniast cuctema BEKTOPOB
— basuc
— Pa3MepHOCTh BEKTOPHOTO MPOCTPaHCTBA
— Koopaunate! BekTopa B 6asuce
— Marpuna nepexoaa MexIy 6azucamu
— Kpurepuil noanpocrpancTsa
— JlocTaToyHOE yCIOBUE JTUHEHHOW 3aBUCUMOCTH B N-MEPHOM MPOCTPAHCTBE
— Tpu SKBUBaJIGHTHBIX YCJIOBUS [ Oa3uca B N-MEPHOM MPOCTPAHCTBE
— Kpurepuil noanpocrpancTsa
— CoBnasieHue pa3mepoB 0a3ucoB
— AnropuT™m BblIeTIeHHs 0a3uca U3 CUCTEMBI BEKTOPOB
— AnroputMm BbleTeHUs 0a3uca U3 CUCTEMbI BEKTOPOB
— ANTOpPUTM JOTOJHEHUS JIMHEWHO HE3aBHUCHUMON CHCTEMBI 0 Oa3uca
Tema «Onpenenurenn MaTpuuy»
— Omnpenenutenu MaTpullbl 2 Ha 2 U 3 Ha 3
— 1 J-BIif MUHOpP MaTpPHIIbI
— 1 j-oe anrebpanveckoe JOMOJHEHUE MaTPHUIIBI
— HeBbIpoxkaeHHas MaTpula
— Ilpucoenuuénnas matpuna
— ®opMmyna pas3oKeHUs ONPENEIUTENs 10 CTPOKE
— V3MeHeHue ornpenenuTens Npu JIeMEHTapHbIX IpeoOpa3oBaHUIX
— OmnpenenuTenb TPAaHCIIOHUPOBAHHOM MaTPHIIbI
— OnpenenuTens TPOU3BEIECHUS MATPUL]
— Kpurepuii 00paTUMOCTH B TEPMHUHAX OMPEICIIUTEINS
— OmnpenenuTenb BEPXHETPEYTOIBHON U HUKHETPEYTOJIBHON MaTpHI
— CBs13b TMHENHOM 3aBUCUMOCTH U OTIPEICTUTENS
— JIMHEMHOCTH OIpPENEIUTEN 10 CTPOKE
— Mertoa Kpamepa
— Omnpenenutens 0OpaTHON MaTPUIIBI
— SIBHBIE opMyIIBI 00paTHOM MaTpUIlbl (Yepe3 anredpanyeckue TOTOTHEHHMS)
— OnpenenuTenb TPOU3BEIEHUS MATPUL]
— Kpurepnii o0paTuMoCTH B TEpMUHAX ONPEISIUTENS
— Metoxn Kpamepa
— Omnpenenutesb 00paTHON MaTPUIIbI
— SIBHBIE GOPMYIIBI OOpATHON MaTPHUIIBI
— Omnpenenurens Bannepmonna
Tema «®@yngameHnTajbHAsE CHCTEMA peLIeHHi»
— CTpOouHBII paHr MaTpUIIbI
— ba3ucHblil MUHOD
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— @yHJaMEHTAJIbHAsA CUCTEMA PEIICHUMN
— TpuBunanbHas OlleHKa Ha PAHT MATPUIIBI
— Teopema o 6a3uCHOM MHUHOpPE
— Hanuuue HeHyJeBOIrO pelIeHHsl CUCTEMbI B TEPMUHAX paHIa
— Pa3MmepHOCTh NpOCTpaHCTBA pEICHUN OTHOPOJHONU CUCTEMBI
— CBs13b penieHuil 0JTHOPOJHON U HEOJHOPOJAHON CHUCTEMBI
— Teopema Kponekepa-Kanennu
— Pasmepuocts ©®CP
— Hannuue HEeHyneBOro peleHns CUCTEMbI B TEPMUHAX paHra
— Teopema Kponekepa-Kanemm
Tema «Cymma u nnepeceyeHue NoAMPOCTPAHCTBY
— llepeceuenne nmoAIIPOCTPAHCTB
— IIpumep, xorna o0beIMHEHUE MOAIPOCTPAHCTB — HE MOANPOCTPAHCTBO
— CyMMa noJAnpocTpaHCTB
— IlpsiMast cymMma IByX ITOANPOCTPAHCTB
— Teopema o HenosiHOM Oa3uce
— CBsI3b pa3MEpPHOCTH CYMMBI U Iiepecedenus noanpocrpancts (bopmyna ['paccmana)
— Aunroputm nnoucka @CP
— AJNrOpUTM MOUCKA CKEJIETHOTO Pa3JIOKEHUS

10.

IIpumMepHBIe BONPOCHI IJIsi CEMHUHAPOB
1 cemecTp

Cucrembl THHEHHBIX YPABHCHU I

Yo Takoe MaTpUIla CUCTEMBI JIMHEWHBIX YPABHEHUH U KaK OHA CBsA3aHa C 3allUChHIO
YpaBHEHU B MaTpUYHOM BUjE?

Onumure npouecc 3JeMEHTapHBIX IPeoOpa3oBaHuil U 0ObSICHUTE, KAaK OHU MIPUBOJAT K
CTYINIEHYaTOMY BUY MAaTPHULIBL.

Kak onpenenuts rnaBHble U CBOOOIHBIE HEU3BECTHBIE B CHCTEME MTOCIIE PUBEIEHUS K
CTyIlEHYaToOMy BUY?

IIpuBenuTe NpUMEpP CUCTEMBI, TJI€ AITOPUTM ['aycca moKa3bIBAET, YTO OHA UMEET
0ECKOHEUHO MHOTO PEUICHUH, U O0BSICHUTE ITOYEMY.

B uéMm pa3Huia MEXy CTYIIEHYAThIM U YITYyYIIEHHBIM CTYIIEHYaThIM BUIOM MAaTpPULIbI?
[TokaxuTe Ha mpumepe.

OOBbsicHUTE CBSA3b MEXKIY MHOKECTBOM PEIICHUI HEOTHOPOJAHON CUCTEMBI IMHEHHBIX
ypaBHenuii (CJIY) u coorBeTcTBYIOLIEH 01HOpoAHOM cuctemoit (OCIIY).

Moxet mHrpoKasas OAHOPOAHAA CUCTEMA UMETh TOJILKO HYJICBOC pemeHHe? O60CHYI>’ITG
OTBECT C IIOMOIIBIO ITOHATHA paHra.

Pemmre cuctemy ypaBHeHuit Mmetoom ["aycca u onpenenure e€ obiiee perieHue.
Kak anemeHnTapHbie mpeoOpa3oBaHus BIUSIOT HA MHOXKECTBO PELICHUIN CHCTEMBbI?

JIokaXkuTe, 9TO €CII OJHOPOIHASI CHCTEMa HMEeT HEHYJICBOE PEIIeHHE, TO OHA IMeeT
0ECKOHEUYHO MHOTO PELICHUH.

Martpuunsblii popmaansm

[lepeuncnure OCHOBHBIE CBOMCTBA MaTPUUHBIX ONEpalnii (CI0KEHNE, YMHOXKEHUE) U
MIPUBEIUTE IPUMEPHI UX IPUMEHEHHS K CUCTEMAaM JIMHEHHBIX YPABHEHUN.
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10.

O N oo

10.

7.

Yt0 Takoe 00paTHMOCTD MAaTPHIIBI U KaK €€ IPOBEPHUTH C TIOMOIIBIO DIIEMEHTapHBIX
npeoOpa3oBaHuii?

ONUIINTE MECTh YIKBUBAJICHTHEIX OHpGI[eHeHI/IfI HEBBIPOXKACHHOCTH MATPHUIIbI U
00BACHUTE UX CIICACTBHUAI.

Kaxk naittu LU-paznoxeHnne MaTpUIbl U 3a4€M OHO MCIOJb3YETCs IPU PEIICHUHN CUCTEM?

[IpuBeuTe MpUMEp MacCCOBOTO PEIICHUS CHCTEM JINHEWHBIX YPaBHEHHUH C TOMOIIBIO
00paTHOM MaTpHUIIBI.

Kak ucnons3oBars Meron ["aycca st moucka oOpatHoit matpunbl? [lokaxure Ha
Marpuiie 2x2.

OO6bsicuute 65104HbIE POPMYIIBI YMHOKEHHSI MATPUI] U UX IPUMEHEHHE B BHIYUCIICHUSX.

UYro Takoe MoJIMHOMHAILHOE UCYUCIIEHUE OT MaTPUIl U KaK OHO CBS3aHO C
CYILLIECTBOBAaHMEM MHOI'OWJIEHA, 3aHYJISIOLIEr0 MaTpuIly?

Onumure MCTOJ BOCCTAHOBJICHUA TI'JIaBHBIX MMEPEMCHHBIX YEPE3 MHOKCCTBO peI_HCHI/Iﬁ
CHUCTCMBI.

Kak o1ieHuTh cTeneHb MUHMMAaJIbHOI'O MHOTOYJIEHa MAaTPHUILIBl M I0YEMY OHA HE MOXKET
OBITH OOJIBIIIE pa3Mepa MaTPHIIBI?

IlepecTranoBku

Yro Takoe MNEpECTaHOBKA HAa MHOKCCTBEC U3 11 9JICMCHTOB M KaK €€ MOXXHO 3aJ1aTh C
IIOMOIIBIO Ta6JII/IIII>I nIn HI/IKHa?

OO0ObsicHUTE, KaK BBIYMCIUTH IPOU3BECHHUE IBYX [IEPECTAHOBOK, U IPUBEAUTE IPUMEDP
aCCOLIMaTUBHOCTHU.

YTo TaKoe TOXKIECTBEHHAs epeCTaHOBKA M KaK HAWTH 0OpaTHYIO K TaHHOU
nepecTaHoBKe?

OnumrTe MOHITHE ITUKJIA B IIEPECTAHOBKE U CITOCOOBI €T0 3a7aHus (Halpumep, JUIs
nepectanoBku (1 3 2)).

Kaxk BEIYHCIUTE YHUCIIO I/IHBepCI/II\/’I B IICPECTAHOBKC U UTO TAKOC )IereMeHT?
Yto Takoe 3HaK MEPCCTaHOBKHU U KaK €Tro ONPCACIINTD C IOMOIIbBIO I/IHBepCI/II\/'I?
I[OKEDI(I/ITG TEOPEMY O COTTIACOBAHHOCTH 3HAKA MEPECTAHOBKHU C ITPOU3BCACHUCM.

HpI/IBeI[I/ITC MMpUMEP MMCPECTAHOBKHU C YETHBIM U HEYETHBIM 3HAKOM U 06’B${CHI/ITG, KaK 9TO
BJIMACT HA OMMPECACTIUTEIID.

Kak nepenmeHOBaHNE 2JIEMEHTOB BIMSIET HA MPECTABICHUE TIEPECTAHOBKHU?
Pemure 3anauy: Haiiaute 3HaKk nepectaHoBKY A7 (1 4 2 3) u 00bsACHUTE MIATH.

Omnpeneanrenu

Uto Takoe ompeaenuTeNnb KBaAPATHOW MAaTPUIIBI  KaK BRIYUCIUTD €0 JJIs MaTPHIl
nopsiaka 2 u 3?

Kak u3meHsieTcs onpenenuTens Ipyu TPAaHCTIOHUPOBAHUU MATPUIII?

OOBsicHUTE IOBEJICHUE OIIPECIIUTENS, €CIIM MAaTpUIla UMEET CTPOKY MIIM CTOJI0eI] 13
HYJIEH.

UTO MpOUCXOAUT C OMPENETUTEIEM, €CIIA CTPOKY (CTOJIOCI) YMHOKUTH Ha YUCIIO UITH
pa3I0KUTh B cymMmy?

[Touemy onpenenuTens paBeH HYJIIO, €CIIH JIBE€ CTPOKH (CTONIOIA) OJUHAKOBHI?

Kak Bnusier mpubaBieHne K CTpOKe IPYroi, YMHO)KEHHOHN Ha YUCIIO, Ha 3HAYCHHE
OTIpeIeTUTENS?

Onummre, Kak MepecTaHOBKA IBYX CTPOK MEHSET 3HAK OMPEIeIUTENs.
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8. Brprumcnute onpenenuTenh BEPXHETPEYTOIbHON MaTPUIIBl M OOBSICHUTE OOIIYIO
(opmyuy.

9. Yro Takoe anreOpanyeckue JOMOIHEHHS U KaK UX MUCIIOJIb30BaTh ISl Pa3JIoKEeHUs
OTIPECITUTEINS 110 CTPOKE?

10. IIpusenute popmyny Kpamepa ajist pereHust CUCTEMBI M O0BSICHUTE €€ CBS3b C
OTIpE/ICIIUTEIIEM.

BekTopHble mpocTpaHcTBa

1. Yro Takoe BEKTOPHOE MPOCTPAHCTBO U moanpoctpancTBo? [IpuBennure npuMepsl.

2. OOBsACHUTE NOHATHA JUHEHHON KOMOHHALIMY, TUHEHHON 3aBUCUMOCTH U HE3aBUCHMOCTH
BEKTOPOB.

3. Yto Takoe mopoxkIarouas CucTeMa U JIMHEHHas 000104Ka IIOAMHOXKeCTBa?
4. TlepeuncnuTe TPU HKBUBAICHTHBIX ONpPEIEICHUs 0a31ca BEKTOPHOTO MIPOCTPAHCTBA.

5. Kak onpenenuts pa3sMepHOCTh BEKTOPHOTO MPOCTPAHCTBA U YTO TAKOE KOHEUHOMEPHBIE
MpocTpaHcTBa?

6. Omnuiure IpouecCc CMCHbI KOOPpAUHAT IIPH IICPCXO0JAC OT OJHOT'O 0asuca K APpyromy ¢
IMOMOIIBIO MAaTpHUIbI IIEPEXOJA.

7. TloueMy MHOECTBO PEIICHUN OJTHOPOJAHON CUCTEMBI SIBJIETCS OIIPOCTPAHCTBOM?

8. Uro Takoe cymma JIBYX MOANPOCTPAHCTB M KaK CBA3AHBI MX Pa3MEPHOCTH C
nepeceuyeHuem?

9. OObsicHuTe NoHATHE AQPUHHOTO MPOCTPAHCTBA U PEIIEPOB IS 3a/1aHUSI KOOPIMHAT.

10. Ompenenute B3aMMHOE PACIIONIOKEHHE BYX MOAMPOCTPAHCTB (Hampumep,
NapauIeIbHOCTD UJIN IIEPECEUEHUE).

Panrn

1. Yro Takoe paHT KOHEYHOH CHCTEMbI BEKTOPOB U KaK OH CBSI3aH C Pa3MEPHOCTHIO
JIMHEIHON 000JT0UKI?

N

B uém pa3zHuIia Mexay CTPOUHBIM U CTOJIOIIOBBIM PaHIOM MaTpPHULIbI?

w

OO0bsicHUTE, TOYEMY PAHT HE U3MEHSETCS MPU dJIEMEHTAPHBIX IPE0OPa30BaHUAX CTPOK U
CTOJIOLIOB.

Yro Takoe 6a3uCHBII MUHOP M KaK €ro pa3Mep CBsI3aH C paHIOM MaTpHUILbl?

[TpuBeaure npumep matpuilsl panra 0 u panra 1, 1 00bsICHUTE UX CBONCTBA.

Kak BBIUMCIIUTB paHT MaTpHIIbl C TOMOIIBIO IPUBEACHUS K CTYIIEHYaTOMY BUIY?
Mo2eT 11 paHT CUCTEMbI BEKTOPOB MPEBBIIATh YUCI0 BeKTOpoB? OOOCHYyiiTE.
CBspKMTE PaHT MaTpPULBI ¢ CYIIECTBOBAHUEM PEILICHUN CUCTEMBI JIMHEWHBIX YPaBHEHUM.

© o N A

Yto MMPOUCXOOUT C PAaHI'OM IIPHU TPAHCIIOHUPOBAHUU ManI/II_IBI?

10. PemmTe 3amavy: HalaUTE paHT MaTPHUIHI U OOBSCHUTE, TIOYEMY OH PaBeH
OIpEIEIEHHOMY 3HAYCHHUIO.

JInHeliHbIe 0TOOpaKeHUs

1. Yro Takoe nuHeHHOE 0TOOpakeHNEe U U30OMOPPHU3M MEXY BEKTOPHBIMU
IIPOCTPaHCTBaMU?

2. OObsicHUTE Ollepaly Ha JIMHEWHBIX 0TOOPaKEHUSIX M IOYEMY OHU 00pa3yIOT BEKTOPHOE
IPOCTPAHCTBO.

3. Kak moctpouTs MaTpuily THHEHHOTO OTOOpaKEHUSI OTHOCUTEIHHO Oa3mca?
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4. OnumuTe IpoIecc 3aMeHbl MATPHUIIBI OTOOPAKEHUS P CMEHE 0a3HCOB.

5. Yto Takoe 00pa3 u AapO JIMHEHHOTO OTOOPaKEHUs, U KaK OHU CBS3aHbI C
WHBEKTUBHOCTBIO U CIOPBEKTUBHOCTHIO?

6. Jlokaxure, 4TO pa3MEPHOCTh 00pa3a ILIFOC Pa3MEPHOCTH S/Ipa paBHA Pa3MEPHOCTH
00J1acTH onpeseNeHs.

7. Kaxk knaccuuupoBaTh JIMHEHHbIE 0TOOpaxeH!s (MHHEKTUBHBIE, CIOPbEKTHBHBIE,
OueKkTUBHBIC)?

8. Uro Takoe JBOWCTBEHHOE NMPOCTPAHCTBO V* U BOMCTBEHHBIN Oazuc?
9. IIpuBenure mpumep npoekuu U 00bsicHuTe hopmyiny «bBABAY.
10. CBspKuTE paHT MPOU3BEICHHUS MATPHUI] C PAHTAMU COMHOXHTEJICH.

bunuHeiiHble U KBaApaTH4YHbIe GOPMBI

Yro Takoe OminHelHas ¢popMa U Kak e€ MpeCTaBUTh B MATPUYHOM Buje?
Kak ompenenuts panr OminHeRHOM GOpMBI U UTO OH O3HAUYAET?
OOBbsicHUTE OHATHUS JIEBBIX U MPABBIX OPTOTOHATIBHBIX JTOMOIHEHUM, U si7ep GOPMBI.

M wnh e

Korna 6ununeiinas ¢popma Ha3bIBae€TCs HEBBIPOXKIEHHOM? CBSIKHUTE 3TO C
Pa3MEPHOCTSIMH SJIEP.

Kak pa3iioxxuTh MpoCcTPaHCTBO B IPSMYIO CYMMY OTHOCHUTEIIFHO OMIMHEWHOU (hOpMBI?
[TpuBeauTe IpUMEP CUMMETPUYHON OUIMHEHHON (OPMBI M €€ MaTPHIIBIL.
Uro Takoe kBajpaTuyHas (opMa U Kak OHa CBs3aHA C OMIIMHEHHO?

Kax naiiTn kaHOHUYECKHI BU KBaApaTHIHON (HOpMBI?

© oo NGO

OO0BscHUTE, KaK OPTOTOHATU3AIUS IPUMEHSETCS K OMIIMHEHHBIM (hopMam.

10. PemmuTe 3amauy: knaccupuuupyiTe OMIMHEHHYIO (hopMy 10 € MaTpUIle U HalIuTe
paHr.

IIpumepHbIe 3a1aHNs IO KOHTPOJILHOU padoTe

1. Pemu cuctemy AX = B, rie

-1 2 -2 11
A=|-1 1 1|, B=|-4 4
2 -3 4 4 -3

2. Boimumm 6a3uc pemennii (PCP) cooTBeTcTBYMOMIECH OHOPOIHOM cucTeMbl AX = 0;
Haiisim penieHust HEOTHOPOIHOM CHCTEMBI IMHEIHBIX ypaBHeHUH AX = D.
3anumm pereHus: HeogaHopoauon CJIY yepes OCP, yepes 6a3uc, rae

1 1 2 -1 -2 0

3. Jlana marpuna A € M3 3(R).
-2 4 -2

-1 -1

A= 2
6 -3 —6

1. Haiinu LU-paznoxenue s A.
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2. Haiinu pa3noxxenue A B IpOU3BEICHUE YJIEMEHTAPHBIX MATPHII.

3. Haiinu onpenenutens Matpuisl A.
4. 3anuim MaTpHILy JIMHEHHOro oneparopa mosopoTa Ha 30 rpaxycos B R2.
5. B mpoctpanctee R® 3a1aHbI BEKTOPBI

1 2 -3 -1 )
fi=1 -3 th=1] -5 |, fa= 6 |.v1= 3 |.va=1| -1
1 1 -1 1

1. TIposeps, uro f1, f2, f3 bopmupyror 6asuc B R®.
2. Haiim MaTpuiry mepexoja ot ctangapTHoro 0asuca {€1, €2, €3} x 6asucy {fi, f2, f23} u
MaTpHIly Iepexojia B 00paTHOM HalpaBJICHHUH.
3. Haiinu xoopauHaTel BEKTOpOB V1 1 V2 B 6asuce {f1, f2, f3}.
6. IIpoBeps, sBIsiCTCS 1M OTOOpakeHue TuHEHHBIM. ¢ R[X]<4 — R[X]<4, rue
o(f) =+ 1(2) —fg + (fh)’
g=2+x+x,h=x+x?
7. Tlocuwuraii onpenenutesnb Marpuibl A € My n(R):

r 1 ... 1

1 = ... 1
A= .

1 1 . q

HpI/IMepHI)Ie JAOMAaIIHUE 3a1aHUA

JlomamniHee 3aganmne

3AMAYA Y 0.5 6anna

3anucaTh NepecTaHOBKKM B BUAE NPOM3BEASHUA HEIABUCUMBIX LIMKNIOB M HAWTH MX 3HaK.

1234567

376512 4f
2 1 2 won n+l n+2 .0 2n
"An4+1 n+2 .0 2n 1 2 ... on)J’

BAMIAYA 2 0.5 6anna

3anucaTe nepecTaHOBKHM B BHOE TAONMLE W HAWTH MX 3H3K.
1 (1,3.6)(2.4.7)(5)
2. (1,3,5.....2n — 1)(2.4.6.....2n).

3ALAYA 3 2 6anna

Haifmi Bce Takue 7 € Sg, UT06H BHINONHANOCH CREAylowes:

123456\ ,
o 21356 4 o =(3.4)(1,5.6)

3ANAYA 4 2 6anna

Nycte o € S,,.
1. Dokaxwre, uto Ana nobon Tpascnoznum 7 € S, esinonqero dec(o7) = dec(o) = 1.
2. PaccMoTpuMm NpeacTaENeHwe o = T1...T, (08 7; — TPaHCMO3WUWMK (Bo06lue roBOpA, 33BMCHMBIE),
W MYCTb i — HaMMeHblLEE M3 BO3MOXHbX Tarmx anuH. [okaxwre, yto d = dec(o).
BAMIAYAS 2 6anna
MNycte 0.7 € Sy, AOKaXMTE:

= dec(7 ) = dec(a);

= dec(o 1y = dec(o):

» dec(oT) = dec(7e):

» decloT) € dec(o) + dec(7)

3ANAYA B 16anna

Dokaxute, uto ynkums d(a, 7) = dec(or '), onpeaenéHsan Ha MHOXeCTBE BCEX NepecTaHoaoK Sy, yaAoe-
NETBOPAET YCNOBHAM METPHKM, 8 MMEHHO:

« d{o,7) 2 0 anAanwbex 0.7 € 5,
= d{o,7) = () Torga v TonbKo Torga, KoTga o = T
s d{o,7) =d(7,0) gna mobex o, T € ;2

» d{o.7) < d(e.p) + d(p,7) pnA mobLX 7. T.PE S, .

3ANAYAT 2 6anna

MpraymaiTe MHEAPKaHT ANA WIPsl B NATHALWKK Ha none 1 #a L
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Jlomamnee 3axanue

3AOAYA1 1.5 6ann
1

Myctb ¢ B3 — R? - nueiroe oTobpaxeHne, 3afaHHoe B CTaHAapTHoM Gazuce matpuuen /1 = ( 1 %Q} .

MycTe
1 1 1 6 1 1
fHi=1l1|.fa=|1].fa=1]2].2=] 9 BeKTDpaB:{:;. g = (}) Lgp= (l) Be-ocrapaa]R"’
1 2 3 14 -

1. Mokazams, uTo f1. fa. f3 o6pazyoT 6asuc & B u Haiitu koopamHaTs: exTopa T B STomM Gasnce.
2. MNokasatk, yTo g) .- 06pa3yloT Ga3uc B R2 u uaitrn KOOpAMHATH BexTopa ¢ ) B 3ToM Gasuce.

3. Hantw marpuuy otoGpaxenun © B 6asmcax f1. 2. f3 m g1.92.

3AAAYA 2 1.5 6ann

MNycts & B* sapans cnenyloume sextopei:

1 1 5 3
m=11 vo=12].5=]8].,a= 2.,v5= 5
1 0 2 1 1

3

=2

CywecTeyeT M1 NMHENHOE OTOGPaXEHUE O B Takoe, uto &(v;) = u;, roe
.u

)00
o (oo () ()

t5cam

PaccmoTpum BekTopHoe npocTpacTzo Mo (R u nuHeiHi onepaTop Ha Hem 3afaHHein X —» AX B, roe

a-(3) v ()

PaccmoTpum cnegytolmii 6azuc & npoctpanctse Ma(E):

10 01 00 00
Eu= (n (:) Frz= (n n) Ea= (1 n) = (n 1)

HaiguTe MaTpuuy nuHeRHoOro onepaTopa B 6asucax:
1 EnEre.Esy Es
2. En,Es, Ey3.Esn

IAMAUA 4 16ann

MycTe NuHeRHon oToSpaxenue - B — B2 2apano no npasuny =+ Ar, rae

1 1 3
A=
2 3 2

- - D2 . me
MOXHO N HaiTH NMHeiAHoe oToBpaxeHne o: R — B takoe, wio Imo = ker g nker ¢ = Im?

IAAYAS 2.56ann

MycTe R[x],, — MHOXECTBO BCEX MHOMOUNEHOB C BELUECTBEHHEIMM KOSQOULMEHTaMK CTeNeHM He Gonbiue n.

Mycte FFE: E[xr], — Rlr], - oToSpaxetie AndepeHLipoBatna MHOMOWIEH MO MEPEMEHHONA T.

1. Ha#ti maTpmuy sToro oTobpaxenus B 6azmce 1.r. ... . r'".

2. Nycts p € R|z| na,b € B. Nokaxwre, uto ypaskerme af”’ + bf' + f = pumeer eguHcTeeHHoe pewe-
Hue.

3. Nycts p € R[z] wa € R. flokaxure, uto ypasuerme af” + f = p umeert pewuenne.

IANAUA G 2 6ann

MNycte U,V C F - NoANpoCTPaHCTEa HEKOTOPOMD BEKTOPHOTD NpocTpaxcTsa .

1. lNokamuTe, YTO MHOMECTED NWHEMHLIX ONEPaTOPOE BWAA
{6: E-E|U Ckero. Imo C V}

ABNASTCA BEKTOPHBIM NOANPOCTPEHCTEOM B NPOCTPaHCTEE BCEX NIMHENHBIX 0TOOpaeHui 3 £ B cedn.

2. HaWgwTe pasmMepHOCTs 3TOMO NOANPOCTPaHCTBA.

OJEeKTPOHHBIN JIOKYMEHT



33}IaHHH AJIsd HpOMe)KyTO‘lHOﬁ aTrTeCTaluy 1o TMCHMIIJINHE (MOI[yJ'[lO) 1 ceMecTp

Haitgm kocrHyc yrna Mexay BeKTopamu:

() -

OTBET 3anuiumn B BUJE OECATUYHOM Apo6K, OKPYITIME [0 ABYX 3HAKOB MOCIe 3ansTon.

Ne /o 3ananne OtBer | Komnerenuusi
1. Haigm paHr maTpyub: 1 [K-1
1 2
A= i
2. 2 IIK-1
Haingu paHr cuctembl BEKTOPOB B R2:
\Y L vy = 2 vy = L
1= 9] 2= s 3= 0
3. ] ] . 4 OIK-1
Haigu cneg o6patHon matpuyel A7 k
2 3
A= :
4. Haiton co6cTBEHHBIE 3HAYEHUA MaTPULbI _.42, ecnm 19 OIIK-4
-1 —4
A=
B oTBeT BBITHIIH JABa 4HrcCJia B IIOPAAKE BO3paCTaHUs UCPE3 TOUKY C
3araToil u 6e3 mpooeos.
Hangu cymmy snemexTos matpuusl X:
5. 13 IIK-1
10 2 4
X = .
0 2 6 8
B OTBET BBINMLLKM MCKOMYH CYyMMY.
6. 0,5/0.5 IK-1

DNEeKTPOHHBIA JOKYMEHT




7 Bolumenn tr(A) + tr(B) + det(A), ecrm: 20 TIK-1
4 2 -7 1
A= , B={ !
-8 3 /) 4 -8
8. Brruncnu ckansipHoe npousBeieHre BEKTOPOB U U V, €CIIM U3BECTHO, 35 [K-1
gro |[u]| = 10, V]l = 7 u yron mexxay HUMU paBeH 60°.
9. P _ 1 OIIK-4
Oana matpuua A. Haingw eé onpepennrtens:
2 3
A= .
1 2
10. Haiinu pa3mepHOCTh TPOCTPaHCTBA PEIICHUS YPaBHEHHUS 2 [K-1
X1+ X +X3=0.
11. Hainau coBCcTBEHHbIE 3HAYEHUA W COBCTBEHHBIE BEKTOPa MaTpuubl A, ecru 0;2 OIIK-1
1 -1
()
B oTBET BLINULWLM COBCTBEHHLIE 3HAYEeHUA Yepes TO4YKY C aansnoﬁ, B NopAgKe Bo3pacTaHuA,
6e3 npo6enoB.
12. Pelun cucTemy fIMHEMHbIX YPaBHEHUIA 2;1 IIK-1

T1 + 19 = 3,

1 —x9=1.

B oTBeT BbINULLK peLLeHUe T1,T9 Yepe3 TOUKY C 3anAaTtoil 1 6e3 npo6enos.
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