MHWHOBPHAYKH POCCHUHA

benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«APKYTCKHA T'OCYJAPCTBEHHBIN YHUBEPCUTET»
®I'bOY BO «UT'Y»
Kadenpa teopernueckoii Gpu3nku

YTBEPX/IARO
HekaH usnueckoro (akyibTeTa

</ /?{//_ﬁ - VVVEQE.‘M.'By/J,HeB
S B AN «31» mapra 2022 r.

Pa6Gouasi nporpaMMa qHCHHMILTAHBI

Haunmenosanune qucuummiel: 51.0.15.02 Ananutrdeckasi TeOMETPHSL U JIHHENHA ainreopa
Hanpasnenune moarorosku 10.03.01 MadopmarmonHas 6e301macHOCTb

HanpasnenHnocts (mpoduns) noaroroBku: TexHudeckas 3amura nHGopMauu
KBanuduxanus (crenens) BelnyckHUKa: bakanaBp

®opma oOyuenus: OuHas

CornacoBano ¢ YMK ¢usuueckoro pakynbrera  PekomeHnnoBano kadenpoii:

[TpoTtokom Ne6
ITpoTtokon Ne33 ot «31» mapra 2022 r. Ot «03» mapra 2022 1.
Mpencenareny” .~~~ H.0. 3as. kaenpoit (/-
~~____ HM. Bbynmes C.B. Jlosuos

Hpkyrtck 2022 r.



Conepxanue

I. Ienu v 321290 AUCITUATITITHBL (MOJTYITIS) vveevvveessteeessteesssseessssessssseesssesssssessnssessssesssssesssssessnsnes 3
II. Mecto aucuuniauHbl B CTPYKTYPE OITOI........cooiiiiiii 4
L. TpeboBanwus K pe3yIbTaTaM OCBOSCHUS TUCIUATITAHBI (MOIYJIIS) 1uvvvevrvressnvreessrenessreesssneesssnens 4
IV. ConepkaHue U CTPYKTYPA JUCIUIUIIHDBL .....cvviiurierieeisriesiesssreesieesneessnssneessnesneessesssessenssnns 4
4.1. CognepxaHue AUCHMILIUHBI, CTPYKTYPHUPOBAaHHOE IO Te€MaM, C YKa3aHHEM BHUIOB
y4eOHBIX 3aHSATUI M OTBEJICHHOTO Ha HUX KOJMYECTBA AKATEMUICCKIX YACOB ......eervveanensns 4
4.2 I1lnan BHeayJUTOPHON CaMOCTOSATEILHON PabOThI 00YUYAIOIIUXCS TTO TUCIUIUIUHE ...... 5
4.3. ComeprkaHUE YICOHOTO MATEPHAIIA ....vvvverreesreesresseesessresseesseassesseessesssssseessesssessesssessnens 5
4.3.1. Tlepeuenb ceMUHAPCKUX, TPAKTUYECKHUX 3aHATHI U JJAOOPATOPHBIX PAOOT........c. ... 8
4.3.2 IlepeueHb TeM (BOIIPOCOB), BBIHOCUMBIX Ha CAMOCTOSITEIIbHOE U3YUYEHUE CTYIEHTaMU
B PAMKAX CAMOCTOSITEIIBHOM PAOOTBI ..uvvveiuvvieisireeiiieesieeesseesssseesssseesssseessssesssssessssesssnesans 10
4.4. Metoanueckue yKa3zaHHs [0 OPTraHU3aluu CAMOCTOSITEIIbHON paObOTHI CTYyI€HTOB.... 12
4.5. IlpumMepHast TEeMaTHKA KYPCOBBIX PAOOT (IIPOCKTOB) ....eeuveeurearreerireaneessneasessanesseessnes 12
V. YyeOHo-MeToAnYeCKOE M HH(POPMAIIHOHHOE 00eCTIeYeHNE TUCITUILTUHBI (MOIYIISN): ........ 12
@) CITUCOK JIETEPATYPBL .. .vveauteetreasseesureasseeasseasseessseassesasseesseessseaaseeanseesseesnneeaseeanseessnesnseessnes 12
0) TICPHOTIMICCKIE HBIIAHIIS ...c.nvveenveeereasteesteeessessssaessesssseessesssseessesssseesssesssessssesnsesssnsssesssns 13
B) CITUCOK aBTOPCKHUX METOJTMUCCKHUX PABPAOOTOK  .vveeuvrreiurressireressreesssseessseesssesssssessssenans 13
r) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CITPABOYHBIC U TIOMCKOBBIE CHCTEMBI .....ccvvvevveanveanene 13
VI. MarepuanbHO-TEXHUUECKOE 00ECTIEUCHUE TUCTUTITHHBL (MOYIIS): .vvenrieereanreesieeanreenenes 13
VII. O0pa30BATETBHBIE TEXHOIOTHH: ....c.uveeurerrureesneessreesseeasneessesssneessesssneesnesssneessnsasnesssnesnnesssns 13
VIII. OuenouyHble MaTepualbl sl TEKYLIErO0 KOHTPOJIA U IPOMEXKYTOUHON aTTECTALUU ...... 14

[Ipunoxxenue: POH]T OLICHOYHBIX CPE/ICTB



I. Hean n 3aga4u AUCHUIJIMHBI (MOIYJIs1)

Llesn - n3y4yeHne OCHOBHBIX MAaTEeMAaTUUYECKUX MOHATUH U MPEACTaBICHUI JTMHEHHON anreo-

PBl M QHAJIMTHYECKOW I'€OMETPHUH, HA OCHOBE KOTOPBIX CO3JIAIOTCS MaTeMaTHYeCKHe MoJesn (u-

3UYECKUX SIBJICHUM M 3aKOHOB B JIMHEHHOM MpPUOIM)KEHHUH, U3YYEHHE Pa3IMUHBIX YHMCIOBBIX

MHOKECTB U CTPYKTYP, TOCTPOCHHBIX Ha YHCIOBBIX MHOYKECTBAX, JINHEHHBIC U €BKIUIOBBIE IIPO-

CTPaHCTBA, JIMHEHHBIC U NOJMINHEHHbIE PYHKIUHN U (YHKINOHAJBI, TPeoOpa3oBaHusl, TUHEHHbIE

OIIepaTOpPBbl, CUCTEMBI JINHEHHBIX YPABHEHUI U METOJIbI UX PELICHMUS.

3HaHUsl, TOJyYEHHbIE NPpU M3ydyeHUU «JIMHEeHON anreOpbl U aHAJUTHUUYECKON TeOMETPUI»

(GOpMHPYIOT MaTEMaTUYECKYIO KyJbTYpy, COCTaBIISIIOT OCHOBY €CTECTBEHHOHAYYHOIO I0JAX0Ja

UCCIIEIOBaHMs PUPOIHBIX sABJIeHUM. M3ydeHne OCHOBHBIX pa3/eioB JUHEMHON anreOpsl U reo-

METpUH, HEOOXOIUMBIX JJIs1 TOHUMaHMs APYIMX TUCLMIUIMH MaTEMAaTUKH, a TaKkKe JUCLUIUINH

KJIaCCUYEeCKOM M KBaHTOBOHM (um3uku. KoopauuaTtHbelii MeTon (GopMyJIMpOBKH U HCCIIEIOBAHUS

TFE€OMETPUUYECKUX BOIPOCOB OTHOCHUTCA K YHCIY BAKHEHIIMX KOHLEHNIMN COBPEMEHHOW MaTeMa-

THKU. Ero Bo3aMOXHOCTH M chepa MPUMEHEHHS BBIXOJAT JAJIEKO 32 PAMKH TE€X MPOCTEHIINX pe-

3yJbTaTOB, KOTOPBIE HBIHE IPUHATO OTHOCUTH K aHAIIMTUYECKON reoMeTpun. CTaHAapTHBINA KypC

AQHAJTMTHYECKONW TEOMETpUH HeoOXomuM it (HopMHUpOBaHHSA OOMIeH (HU3NKO-MaTEeMaTHUYECKON

KYJbTYpPBI, TaK KaK I103BOJISIET HAa YK€ 3HAKOMBIX CTYAECHTY IPOCTBIX IPUMEPAX OCO3HATH TO, KaK

anreOpanvyeckue U aHAJIUTUYECKHUE METOJbl MCIIONb3YOTCS JUIsl TOCTAHOBKH M PELIEHUS YHCTO

reoMeTpHUYecKuX 3a1ad. Kpome Toro, npu U3y4yeHuM aHaIUTUYECKOW T€OMETPUM ydallMics IpH-
oOpeTraeT HaYabHbIC HABBIKK B IIPOBEJACHUN PACUETOB alreOpandecKoro Xapakrepa ¢ BEKTOPHBI-

MU U MaTPUYHBIMU OOBEKTAMHU, YUUTCS CONOCTABIIATh UM HArjsIHOE T'€OMETPHUECKOE UCTOJIKO-

BaHHE. DJEMEHTapHbIE BOIPOCHl I'€OMETPUUYECKOTO COJEp’KaHUS MOBCEMECTHO BO3HUKAIOT Ha

Pa3IMYHBIX 3Talax MOCTAHOBKU U PEIIECHUS KOHKPETHBIX 3a1a4 TEOPETUYECKON MEXAHUKH, DIIEK-

TPOJMHAMUKH, ONTUKH, KBAHTOBOW MEXaHUKHU U CTATUCTUUECKON (PU3UKHU.

IIpu u3yueHun TUCUUIUIMHBI PELIAOTCS CIAEAYIOIUE 3a0a4u:

® U3yuYeHHE OCHOBHBIX MOHATHUH JIMHEHHOM anreGpbl, METOI0B M PUEMOB MAaTEMAaTHUYECKUX J10-
Ka3aTeJIbCTB TEOPEM U YTBEPKACHUI

® OBJIAJICHUE NPAKTUYECKUMHU HABBIKAMHM W IPUEMAMHU BBIYMCIICHUN ONPEIEIUTENEH MaTpHIL,
orepaiuil HajJ MaTpulaMH, PELICHUs] CUCTEM JIMHEWHBIX anreOpanyecKux ypaBHEHUH, 3aKO-
HOB TNpeo0pa3oBaHUI BEKTOPOB W MAaTpULl, PELICHUS XapaKTEepPUCTHUYECKOI'O YpaBHEHHUS,
HAXO0X/IEHHUs COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAU€HUH, Omepanuil HaJ KBajJpaTHy-
HBIMU (pOpMaMH, BIYMCICHUS QYHKIMNA OT MaTpHIl U T.1.

e (opMHUpPOBaHME y CTYJEHTOB YMEHUH U HABBIKOB CAMOCTOSITEILHOTO MIPHOOPETEHUS U IpUMe-
HEHHUsI 3HAHUU IIPU MCCIIEIOBAHNUN U TOCTPOEHUN MAaTEMaTUYECKUX MOJEIIEH;

e OBJAJICHUE 3HAHUSAMU 10 IPUMEHEHHIO anreOpbl B pa3IUYHbIX pas3jaenax (GU3MKHU MPU omuca-
HUM (pU3HUECKUX SBJICHUH;

® IPOAECMOHCTPUPOBATH HCIIOIb30BAHUE BEKTOPHBIX U MAaTPUYHBIX PACUETOB HA IpUMEpE pac-
CMOTPEHHSI XOPOILIO U3BECTHBIX BOIIPOCOB 3JIEMEHTAPHOM T€OMETPUU B paMKaxX KOOPAUHATHO-
ro METO/a ONHUCAHMS;

® COOOUINTH HEOOXOIUMYIO COBOKYITHOCTh F€OMETPHUUECKUX (PAKTOB M PE3yJIbTATOB, HCIOJb3Y-
€MbIX B JaJbHEHIIeM Npy U3yuyeHUuN (QyHAAMEHTAIbHBIX U MPUKIAJHBIX TUCHUIUIMH (GU3NUKO-
MaTeMaTHYeCKOTo IMKJIA, HEOOXOIMMBIX OyayIieMy BBITYCKHUKY B €ro MOBCEIHEBHOW nes-
TEJIBHOCTH;

® TMOSICHUTh F'€OMETPUUECKOE MIPOUCXOXKICHNE U COIEPKAHHE Psila OCHOBHBIX (PM3MUECKUX Be-
JINYUH, OTHOCAILIUXCS MPEUMYILECTBEHHO K MEXaHUKE MaTEPUAJIbHONW TOYKU U CUCTEMBI Ma-
TEepUAIBHBIX TOYEK.

e (opmupoBaTh TBEp/ble HABBIKM B MOCTAHOBKE 3a/1a4 U B UX PEIIEHUU KOOPAMHATHBIM METO-
JIOM B ClTy4yasiX, KOI/la TeOMeTpUYeCcKre 0ObEKThI OMUCHIBAIOTCS CUCTEMaMH JIMHEHHBIX ypaB-
HEHUU U HEPaBEHCTB;

e  OBJAJIEHUE NPUEMAMH U CIOCOOAMM MCCIIEeIOBaHUS JIMHEHHBIX YPaBHEHHUM U CUCTEM JHHEMH-
HBIX YPaBHEHHUH C ABYMS M TPEMsl IEPEMEHHBIMU C UCITOJIb30BAHUEM BEKTOPHOI'O W MaTpH4-



HOTO UCUUCIICHHUS.
II. MecTo nucuuninubl B cTpykrype OIIOII

JIuneliHas anreOpa ¥ aHAJTIUTHYECKasi T€OMETPUS OTHOCUTCA K JUCLUILUIMHAM 00s3aTelbHOM
YacTH OCHOBHOM MpogecCHOHATBHONW 00pa3oBaTEIbHON MPOTpaMMbl U SIBIISETCS 00s13aTENbHON
s ocBoeHusi. OCHOBHBIE TPeOOBAHUS K BXOAHBIM 3HAHUSAM CBSI3aHbl CO 3HAaHUSIMHM M HaBBIKAMH,
BJIAJICHUEM BBIYMCIIMTEIIBHBIMA METOJAaMU U IIPUEMaMU PELICHNS CTaHAAPTHBIX 3a1a4 M3ydaemas
IUCLUIUIMHA sIBIIIeTCSl 0a30BOM Uil M3yuyeHMs] TaKUX AUCHUIUIMH Kak «JuddepeHunansupie u
MHTETpaJbHBIC YpaBHEHU D, « Teopust QyHKIMH KOMILJIEKCHOTO EepPEMEHHOro», «MeToabl mare-
MaTHYECKONH (PU3UKU», a TAKXKE PAAA AUCLUILUIUH TEOPETUUECKOH (PU3NKU: «DIEKTPOANHAMUKAY,
«KBaHTOBast MexaHHKa», a TaKKe OOJIBIIMHCTBA yYEOHBIX JUCHUIUIMH MPOQUIS «MaTEpUAbl U
KOMITOHEHTBI TBEPJOTEIbHON IEKTPOHUKNY.

1. TpeGoBanus Kk pe3yjbTaTaM OCBOCHUS IMCHUILINHBI (MOLYJIs1)

Ilepeyenb MuIaHNPYeMBbIX Pe3yJIbTATOB 00yUYeHHS MO JUCIHUIIAHE , COOTHECEHHBIX C HH/IU-
KATOPaMHU JOCTHKEHUS] KOMIIEeTeHIIH

Komnerenmus OIIK-3: Cnoco0eH HCIOAb30BaTh HEOOXOAUMBIE MATEMATHUYECKUE METObI
TS pelieHus 3a1a4 npodecCuOHANIbHON AeTeIbHOCTH

Nupukatopel OIIK 3.1 3HaeT: OCHOBOMOJIAralIIMe MPUHIIM-
BriOupaer maremaTuyecKue METOJBI IbI M MOHSTHS JTUHEWHOW anreOpsl u

KOMIIETCHIINU .
JUI pelIeHus 3aad IpoQecCuoHa b- aHAIUTUYECKON reOMEeTpuH.
HOH JESITEIBHOCTH YMeer: NpUMEHATh 3HAHMS K pellle-
HUIO 33]a4.

Bnaneer: OCHOBHBIMM METOJAMH JIH-
HEWHON anreOpbl W aHATUTUYECKON
TEOMETPUH.

IV. Coaepxkanue u CTPYKTYpa JMCHUIITHHBI

O0beM AMCUUIUIMHBI COCTABISACT 5 3aueTHbIX enuHull], 180 yacos, B ToM umcne 83 yaca KOH-
TaKTHOH paboTHI.

3aHATUSA POBOJATCS B OUHOM (opMe 00ydeHUs ¢ MPUMEHEHUEM JUCTAaHIIMOHHOTO KOHTPOJIS
camocTosITeNIbHON padoThl cTyaeHToB uepe3 DMOC dakynbrera. DIEKTPOHHON M TUCTaHIIMOH-
HOM (hopM 00yUeHHUs He MTpeyCMaTpUBACTCS.

Ha mpakTideckyro moaAroToBKy OTBOAUTCS 34 4acoB.

dopma NpoMeKyTOUHON aTTeCTAllUU: IK3aMEH.

4.1. Conepmaﬂue AUCHUIIJIMHBI, CTPYKTYPHUPOBAaHHO€ II0 TEéMaM, ¢ YKazaHHEM BH/IO0B
y‘—leﬁﬂblx 3aHSTHH M OTBEJAECHHOT0 HA HUX KOJHYECTBA AKAAEMHUYECKHX YaCOB

Ne | Pa3- C Bc 4! Buapl yueOHOIT paboThl, ®DopmsI Te-
n/m | gen e | er | HHUX | BKJIIOYas CAMOCTOSTENbHYIO paboTy 00ydaroumxcs , pakTHde- | KyIEero KOH-
IAC- = M 0  Ipak- CKYIO IIOJATOTOBKY U TPYJIOEMKOCTb TPOJIA yCIIe-
LUIUL | € | 4a | Th4e- (B gacax) BaEMOCTH;
WHBI/T € €O | cKas ®dopma mpo-
KonTaktHas pabora npenogasatens ¢ o0ydato-  CamocTtos- .
eMBl T B | IOJO- MEKYTOYHON
IIUMHUCS TCJIbHas1
p ro- aTTecTalyn
pabora
TOBKa Jlexuu Cemunapckue = Koncynbranuu (no cemecm-
00y- /mpaKTUYeCcKue pam)
qaro- /mabopaTopHbIe
mux- 3aHATHUA
cst
1 Bbmok 1 180 34 34 34 1 71 [IpakTuue-
1-2 cKoe  3ama-




HHUE; 3a4eT

Hroro:

180 34

34

34

71

4.2 ILlnan BHeay}IHTOPHOﬁ CaMOCTOSITEIbHOI paGOTbI Oﬁy‘laIOIIII/IXCH no JTMCHUILJIUHE

Cemectp HazBanme pa3- CamocrosTensHas paboTa 00ydarommxcs Or1eHOYHOE YuyebHo-
era, TEMBI CpENCTBO METOaUYeE-
ficia, Bun camocrosi- Cpoku BhION-  TpymnoeMKCTh pex A
o ckoe  obec-
TENbHON pabo- | HeHHs (dac.)
[eYeHue ca-
TBI
MOCTOSITENb-
HOW pa0bOTHI
1 Bnok 1-2 3ananue B BU- | Ilocme  mpoii- 71 Jemonctpanus | UcTouHuku
1€ 3a1a4 JIEHHBIX TEM FOTOBI:IX Pe- | 43 ocHOBHOI
1505051

U JIOIOJIHH-
TENLHOU JIH-
TepaTypsl MO
TeMe IpaK-
THYECKHUX
3aHATHUH;
Obpa3zoBa-
TEIbHBIC
pecypcsl, 10-
CTyMHBIE TIO
JIOTHHY u
IapoJTIo,
MIpeIoCTaB-
JIIEMBIM
Hayunoiut
OMOJIMOTEKOU
ury.

4.3. Conep:xaHue y4eOHOro MaTepuaJia

Bbaok 1. JIuuelinas ajareopa

Tema 1. MaTpuubl ¥ OnpeaenuTenu

1. Beenenue. JIunelHOCTh B U3UKE U MaTeMaTHKe. MaTpHIlbl, orepaly HajJ MaTpullaMH,
cBoiicTBa onepauuii. TpancnonupoBanue. JIuHeitHoe nmpeoOpa3oBanue. bioynble MaTpuUIlbl, Ips-
Masi cyMMa MaTpull, aareOpanyeckue cBoicTBa MpsMoil cymmbl. KoMMyTaTop U aHTUKOMMYyTa-
top. Cnex MaTpuubl. ['pynna noJCcTaHOBOK M CUMMETPHYECKAsl IPpyIa.

2. OnpenenuTenib MaTpUILIbI (J1Ba onpesenenus). MuHop u anredpanyeckoe JonoiaHeHue. [Isa
tuna MuHOpoB. Teopema Ne 1 Jlarutaca. OcHOBHBIE CBOMCTBa omnpeaenuteneid. Onpenenurens
npousseaenus marpui det(AB) = det(A) det(B), Teopema Ne2. O6parnas Matpuiia, Teopema Ne
3. MaTtpuuHble ypaBHEHHUS.

3. JluneitHast 3aBUCMMOCTb CTPOK M CTOJOLIOB MaTpullbl, Teopema Ne 4. Panr u Ga3zucHbIii
MUHOpP MaTpHUILIbl. DJIEMEHTapHbIe IPeoOpa3oBaHusl CTPOK MAaTPHIIbl. MeTO bl BEIYMCICHHS paHra:
METO/I 3JIEMEHTApHBIX MPEeoOpa3oBaHUN U METOJ OKalMIISIOIMX MUHOpPOB. Teopema Ne 5 o Oa-
3ucHOM MuHOpe. Panr npoussenenus marpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. JIuneitHOe IPOCTPAaHCTBO

4. JluHelHOEe MPOCTPAHCTBO, BEIIECTBEHHOE M KOMIUIEKCHOE. OCHOBHBIE MPUMEPHI JIMHEH-
HBIX IpocTpaHcTB. JInHeltHass KoMOMHANMs U JIMHEWHast 3aBUCUMOCTh BEKTOpPOB, Teopema Ne 7.
Pasmepnocts npoctpanctBa. basuc n koopaunatel. [Ipumepsr 0azucoB. EnuHCTBEHHOCTD pasio-
KEHHs BEKTopa 1o Oa3ucy, Teopema Ne 8.




5. TloampocTpaHCTBO M JWHEHHAas 000JI0YKAa CHUCTEMBI BEKTOPOB, Pa3MEpPHOCThH JIMHEHHOU
obomnouku. [IpsimMas cymMMa TMHEHHBIX POCTPaHCTB, TeopeMa Ne 9. O0beIMHeHHE U TIepeceueHue
JIMHEWHBIX MPOCTPAHCTB, Teopema Ne 10 o pa3MepHOCTH OOBEAMHEHHUs MPOCTpaHCcTB. M3omop-
¢u3M IMHEHHBIX pocTpaHcTB, Teopema Ne 11. [IpeoOpazoBanre KOOpAMHAT BEKTOPA MPH MPEoo-
pasoBanuu Oasuca.

Tewma 3. CucTeMbl JTUHEWHBIX YPABHEHUN

6. Cucremsl nuHeitHbIX ypaBHeHui (CJIY). CrnocoOs! 3anmucu u ux knaccudukamnus. Cos-
MectHocTh CJIY, Teopema No 12 Kponekepa- Kanemnmu. KpamepoBckue cuctembl TUHEHHBIX He-
oaHopoaHbix ypaBHeHul. @opmyna Kpamepa. Meron K.I'aycca penieHuss cUCTEMBI JTUHEHMHBIX
ypaBHeHu#. Pemenue ognopoanoit CJIY, TpuBHaibHOE U HETPUBUAIBLHOE pelieHus1, Teopema No
13. dynnameHTanbHas cucrema perieHuid omgHoponnor CJIY. OOmee pemienue, MpoCTPaHCTBO
pewieHuii. CBoICTBa pelICHUI HEOTHOPOAHON U COOTBETCTBYIOLIEH OJHOPOAHON CHUCTEMBI ypaB-
HEHUH.

Tewma 4. EBKINI0BO U YHUTApHOE IPOCTPAHCTBO

7. Cucrema akCHOM CKaJIsIpHOTO npou3BeaeHusi. KoMImiekCHOe U BEleCTBEHHOE €BKIINOBBI
npocrpancTBa. OOUMI BUJ 3a/aHUsl CKAJSIPHOTO IPOW3BENECHUS KOHEYHOMEPHOTO JMHEWHOIO
pocTpancTBO. OCHOBHBIE TPUMEPHI 33JaHUS CKAJIIPHBIX MPOU3BEICHUIN B Pa3IMUYHBIX JTUHEHHBIX
npocrpancTBax. HepaBencrBo Komm - bynskosckoro. IIpumeps! HepaBeHcTB Komm - ByHsIKOB-
ckoro. OnpezneneHus: yria MeXIy IByMs BEKTOpaMU U HOPMBI (IUIMHBI) BekTopa. HopmupoBan-
HO€E IIPOCTPAHCTBO.

8. OpToroHalbHOCTh BEKTOPOB M OPTOTOHANBHBIN 0a3uc, Teopema Ne 14. CoiicTBa opToro-
HabHOTO 0a3uca. Meroxa oproronanu3amuu ['pama - [lImuara, Teopema Ne 15. Marpuna ['pama.
['eomeTpuueckuii cMbIC ONpeaenuTeiss MaTpulbl I pama.

Tema 5. JInneliHble ONIepaTopbl B KOHEYHOMEPHOM JIMHEHHOM MTPOCTPAHCTBE

9. Jluneiinwlii oneparop. Onepauuu Haj JUHEHHBIMU OINEpaTOpaMH U UX cBoucTBa. IIpo-
CTPAHCTBO JIMHEWHBIX OMEPATOPOB. Marpuiia JUHEWMHOTO Oneparopa B KOHEUHOMEPHOM JIMHEH-
HOM IpocTpaHcTBe. Sapo u oOpa3 IuHEHHOro omepartopa, nmpumepbl. Teopema Ne 16 o cymme
pasMmepHocTel siapa u obpasa. Panr nuHeltHoTO oneparopa. OOpaTHBIA ONIEpaTOp M YCIOBHS CY-
IIECTBOBAHUS 0OPATHOTO OIeparopa.

10. CtpykTypa JIMHEHHOro oneparopa. MiHBapuaHTHOE MPOCTPAHCTBO. BU MaTpuIibl TUHEH-
HOT'O Oomneparopa B Cllydae CYLIECTBOBAHMSI MHBAPUAHTHBIX MPOCTpPAHCTB. OAHOMEpPHbBIE MHBAPU-
aHTHbIE NoANpocTpaHcTBa. COOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOIO orepa-
Topa, Teopema Ne 17. XapakTepucTU4ecKoe YpaBHEHHE U XapaKTEPUCTUUECKUM TOTMHOM.

11. Cnekrtp nuneliHoro oneparopa. IlpeodpazoBanue MaTpullbl JUHEHHOTO OornepaTopa, Teo-
pema Ne 18. TTogoOHbIe MaTpullsl 1 X cBoiicTBa. Teopema Ne 19 o cBoiicTBaXx COOCTBEHHBIX BEK-
TOPOB JTUHEHHOTO omneparopa. JluaroHanu3amnus MaTpHUIlsl JJHHEHHOTO oneparopa, Teopema Ne 20.
Tlonsamue dcopoarnosoti popmvl mampuybl.

12. ConpsixeHHBIN omnepaTop, TeopeMa Ne 21. SpMUTOB orepaTop M CBOWCTBA OTEPALMH dP-
MHUTOBO conpsbkeHre. CBOHCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHHUM 3pMHTOBA
oneparopa, Teopema Ne 22. YHUTApHBIN (OPTOTOHAJIbHBIN) OMEPATOP U €T0 OCHOBHBIE CBOMCTRBA.

OOmMii BUJ] OPTOrOHAIBHOTO ONEpaTOpa Ha MIIOCKOCTH.

Tema 6. bunnnelinele ¥ KBagpaTnyHele GOpMBL, GYHKIIHU OT MATPHUIL

13. bununeiinas u kBagpatudHas ¢opmbl. [lomyropanuneitnas dopma. Kmaccuduxarms
KBaapaTHuHbIX hopm, kputepuilt CuibBectpa. HopMmanbHbI 1 KaHOHUYECKUH BUIBI KBaJpaTHU-
HoM (opmbl. [IpeobpazoBanue KBagpaTHUHON (OpMBI IpU MpeodpazoBaHUM Oasuca, Teopema Ne
23. Panr xBagpatuyHoil ¢popMmbl. Meton Jlarpanka npuBeneHus KBaJIpaTUYHOU (HOPMBI K cymMMe
KBaJIpaToB. MeTo/ OPTOrOHATBLHOTO MPEeoOpa3oBaHusl KBAAPATUIHOW (OPMBI K KAHOHUYECKOMY
By, Teopema Ne 24. 3akoH nHepiuu. OTHOBpEMEHHOE TPUBEACHHUE JIBYX KBaJIpPAaTHUHBIX (popm
K CyMMe€ KBaJpaToB, TeopeMa Ne 25.

14. CrnexTpaibHOE pa3iioKeHHE dPMHUTOBA omeparopa. CBOMCTBA MPOCKITMOHHBIX OIMEPaTO-
poB. Teopema Ne 26 I"'amunibroHa - Konu.

15. ®yukuu ot mMatpull. [lonnHoMuanbHas MaTpulla ¥ MUHUMAaJIbHBIN noinHoM. MHTepno-




nupyromuii nosmHoMm Jlarpanxka - CuibBecTpa.

biok 2. AganuTHyeckas reOMeTPUs

Paznien 1| MATPULBI 1 AETEPMUWHAHTHI 2x2 U1 3x3

Tema 1. KoopauHaTHbIA MeTOA (POPMYJIMPOBKU U MCCIIEIOBAHNS T€OMETPUYECKHUX BOIIPOCOB,
€ro poJib B paMKax COBpeMEHHOW MaTeMaTHKU. OCHOBHBIE CHUCTEMBI KOOPJIMHAT, UCIIOJIb3YEMBbIE
Ha MpaKTHKE: MPSAMOYTojibHasl JeKapToBa, KOCOYrojbHasl JeKapTOBa, LHMJIMHAPHYECKas U cdepu-
yeckas. [IpeoOpa3oBaHus KOOPAUHAT U CBOMCTBa CUMMETPHHU.

Tema 2. Matpuiisl 2X2 u 3X3 1 X CBA3b C JIMHEHHBIMH MTpeoOpa3oBaHUsIMU KoopauHart. Jle-
TEPMHUHAHTBI MaTpUL IPe0Opa30BaHus B IBYX U TPEX U3MEPEHUSX, IPAaBUIIA BHIYUCIECHUS, OCHOB-
HBIE CBOMCTBA U T€OMETpUYECKU cMbICI. Clie]l MaTpULbl U €r0 CBOMCTBA.

Tema 3. 1lpaBuno yMHOXKEHMsI MaTPUILL U €r0 T€OMETpUYECKasi MOTUBHUPOBKa. Teopema o Je-
TEepMUHaHTE NpousBeneHus Marpuu. [IpencrasieHue o6 oOpaTHON MaTpule Kak MaTpule oopat-
HOTO MpeoOpa3oBaHus. BeIpoXx/IeHHBIE MATPHIIBI, KPUTEPUH CYIIECTBOBAHUS OOPATHONW MaTPHIIBI.
Haxoxnenue oOpaTHOi MaTpuIlsl B ciaydae MaTpull 2X2 u 3X3.

Tema 4. KBagpaTHble CUCTEMBbI JIMHEWHBIX YPABHEHUN C IByMS U TPEMsI HEU3BECTHBIMU, KpU-
Tepui 0JHO3HA4YHOH pazpemmmocTd U Gopmynsl Kpamepa. Ilpeacrasnenue o merozae I'aycca.
I'eomeTprueckoe UCTOIKOBAHUE OJIHO3HAYHON pa3peIiiMOCTH, HECOBMECTHOM CUCTEMBI U CHUCTE-
MBI ¢ 0ECKOHEYHBIM YUCIIOM pelieHuid. OpToroHanbHble MaTPHUIIBI U X CBOMCTBA.

Pazpen 2 BEKTOPBI U OITIEPALIMU HAJI HUMU

Tema 5. BekTopbl Kak HamnpasieHHbIe 0Tpe3Ku. COBOKYIIHOCTH BEKTOPOB. JIMHeHAs He3aBu-
CUMOCTb U JIMHEWHasl 3aBUCHMOCTb COBOKYITHOCTH BEKTOpPOB. bazucHbIE BEKTOPHI U pa3iokKeHHE
3ajaHHoOro Bekropa. KoopanHaTsl BekTopa B 6aszuce. [leiicTBUS ¢ BEKTOpaMu B KOOPAWHATHOM
IIPE/ICTAaBICHUH.

Tema 6. I3meHeHne KOOpAMHAT BEKTOpa MpH 3aMeHe Oa3uca M Haudana koopiauHar. [Ipen-
CTaBJICHHE EBKJIMJIOBBIX IBM)KCHUH C (PUKCHPOBAHHBIM HAYaJOM OPTOTOHAIBHBIMH MAaTPHIIAMHU.
[IoBOpPOT M CIBUT NPSAMOYIOJIBHOW AEKapTOBOM CHUCTEMBI KOOpAMHAT. MaTpuua moBOpoTa U €e
cBOMCTBAa. HEKOMMYTaTHBHOCTh TPEXMEPHBIX IIOBOPOTOB.

Tema 7. CkansgpHO€ NPOU3BEIEHUE BEKTOPOB, €r0 JUHEHHOCTh. BEKTOpHOE POU3BENECHUE U
ero ceorictea. KococummerpruuHocTs. IIpencraBinenne BEKTOPHOE NMPOU3BEACHUE B OPTOrOHAJIb-
HOM 0a3uce MpH MOMOIIM CUMBOJIMYECKOTo onpeaenutens. opMyina st ABOHHOTO BEKTOPHOTO
npousseneHus “BAC-CAB”. CmemanHOe MPOU3BEICHHE U €0 TeOMETPHUECKUI CMBICI.

Pazzen 3 TEOMETPU IPSIMBIX U IIJIOCKOCTEN

Tema 8. CriocoObl 3a7jaHus IPSIMON JIMHUM HA IUIOCKOCTH: BEKTOPHOE YpaBHEHUE B IIapaMeT-
puueckoil popme, HOpMaIbHOE BEKTOPHOE YpaBHEHHE, KAHOHMUYECKOE YpaBHEHHE U o0111ee ypas-
HEHUE B JIeKapTOBOW cucTeme KoopauHaT. Cilydan napauieIbHOCTH M MEPHEHAUKYISPHOCTH
IBYX NPSAMBIX, YTOJI MEXIY ABYMs NPAMbIMHU. PaccTossHME OT 3alaHHOM TOYKHU 10 3aJaHHOW Ipsi-
MOH.

Tema 9. Crioco6bl 3a71aHUs TUIOCKOCTH B IPOCTPAHCTBE: BEKTOPHOE YpaBHEHHE B MMapaMeTpHU-
4yeckoil (popme, HOpMaJIbHOE BEKTOPHOE ypaBHEHHUE U 00Ilee ypaBHEHUE B JEKapTOBOM cucTeMe
koopauHat. [lepexon ot onHoi (Gopmbl Kk Apyroif. [lnockocTs, npoxonsdiias yepe3 TpH JTaHHbIE
TOUkH. PaccTosHUE OT 3a/laHHOM TOYKHU /10 3aJJaHHOM TUIOCKOCTH. YTOJ MEXAY JIByMS IIJIOCKO-
CTSIMM.

Tema 10. Hanpapnsroomuii BEKTOp MPsAMOM, NapaMETPUUECKOE YPaBHEHHE MPSIMOU B IPO-
cTpaHcTBe. Onucanue NpsMoil B TEPMHHAX BEKTOPHOrO Mpou3BeneHus. KaHoHMuYeckoe ypaBHe-
Hue npsMoil B mpoctpaHcTBe. [lepexon ot ogHoro cnocoda 3aganus k Apyromy. [lapannenbHble,
MIEPECEKAIOIINECS U CKPEILMBAIOIINECS TIPSMBIE.

Tema 11. Beruncnenue pacCTOSIHUS MEXKy CKpelIMBaOIMMUCS npsMbiMu. [locTpoeHne B3a-
MMHOT0 NEPIEHANKYJIIApa Ul TAKUX NpsAMBIX. OpTOroHajlbHas MPOEKLHs MPSMOU Ha MJIOCKOCTh B
cllydae MX IepecedeHMs], pa3ioKeHHe HAIpaBIISIOLIEro BEKTOpa Ha JBE B3aUMHO MEPIEHIUKY-
JsipHbIE KOMIOHEHTHL. [TapaMeTprueckoe ypaBHEHUE TEPIEHAUKYJISAPA K MJIOCKOCTH.

Tema 12. ITyuok miockocTel, criocoos! ero onucanus. [IpsiMast TMHUS Kak IepeceyeHne AByX




IJIOCKOCTEH. BhlunciaeHue paccTosaHus OT 3aIaHHOM TOYKH JI0 3aIaHHOUM MPSIMOM B MPOCTPAHCTBE.
VYpaBHEHME NEPIEHINKYIISIPA, ONYIIEHHOTO U3 33JaHHOM TOYKHM Ha 3a/IaHHY0 IPSAMYIO.

Pasznen 4 KPMBBIE BTOPOT'O ITIOPAJIKA

Tema 13. Obuiee ypaBHEHHE KPUBOW BTOPOTO MOPSJIKA HA IJIOCKOCTU U CTAHAAPTHAs €ro 3a-
IUCh. BRIpOKIE€HHBIE M HEBBIPOXKICHHBIE KPUBBIE BTOPOro Nopsaka. Tpu TUmIa KpUBBIX BTOPOTO
MOPSAKA: SIUTMIITHYECKUH, TapaboaudecKuii U rurnepOoIudecKuii. DIurc, napadoia u runepoo-
J1a KaK KOHUYECKHE CEYCHUS.

Tema 14. OcHOBHBIE T€OMETPUYECKHIE CBOMCTBA IUIMIICA, Aapabobl U runepoosbl. Dokanb-
HbIE TOYKH, SKCLICHTPUCUTET U JUPEKTPHUCHI ISl 3TUX KPUBBIX. Y pABHEHUE HEBBIPOKICHHON KpH-
BOM BTOPOTO NOPSAKA B IIOJSIPHON CUCTEME KOOPAMHAT. Y paBHEHHUE KacaTeJIbHOW K KPUBOU B 3a-
TAHHOH TOYKE.

Tema 15. N3menenue xko3(h(HUIMEHTOB B 00IIEM ypaBHEHUH KPHUBOW BTOPOTO MOPSIKA IPU
IpeoOpa3oBaHUU JI€KAPTOBOM CUCTEMbI KOOpAMHAT. Tpu MHBapHaHTa KPUBOM BTOPOTo MOpPSIKA.
Hcnonp30BaHne MHBapUAHTOB JUIsl MPUBEACHUS YPAaBHEHUS KPUBOM BTOPOro IOpsJKa K Ipo-
creiimemMy Buny. IHBapuaHTBI KaKk MAaTPUYHBIE XapPAKTCPUCTUKH.

Tema 16. YpaBHeHHE KpUBOIl BTOPOro MOpsAKa Kak KBagparhyHas (gopma ABYX NepeMeH-
HbIX. [IpuBeneHne ypaBHEeHHs KpUBOW BTOPOIO MOPsIKa K KAHOHUYECKOMY BHIy C TIOMOILBIO Op-
TOTOHAJILHBIX MpeoOpa3oBanuii. KaHoHnueckas cucreMa KOOpAMHAT, MEPEX0/1 K HEel MyTeM MOBO-
pOTa M NOCIEAYIOLIETO CIIBUTA CUCTEMBI.

4.3.1. IlepeyeHb ceMHUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIAOOPATOPHBIX padoT
biok 1. JIuneiinas anredpa

Ne Ne paznena | HaumenoBanue cemuHapos, | Tpynoemkocts | OueHounsle cpea- | @opmupye-
M TEMBI | IpaKTUUYECKUX U Jabopa- | (dackr) CTBa MBIE KOMIIE-
JTUCITH- TOPHBIX PaboOT TEHIIUU
TUTHHBI (mpakTUYecKuie 3aHATH)

(Moys)

1 2 3 4 5 6

1 1 Matpu1isl 1 ONIpeIeNUTENN 4 Kommnexr 3apannii | OIIK-3

2 2 . Kommiexr OIIK-3
JluneitHOEe MPOCTPaHCTBO 2 .

33amaHuii

3 3 CHCTfMH JTHHCHHBIX  ypaB- 4 Kommnexr 3ananuii | OIIK-3
HEHHUH

4 4 EBximjioso 1 yHuTapHoe 2 Kommnexr 3apannii | OIIK-3
MIPOCTPAHCTBO

) 5 Jlanciinbie OlCpaTopbl - B Kommnexr 3apanuii | OIIK-3
KOHEYHOMEPHOM JIMHEHHOM 2
MIPOCTPAHCTBE

6 6 busreinbie 1 KBajpaTHi- Kommnexr 3agannii | OIIK-3
Hble (GOpMBI, (YHKLUH OT 4
MaTpHIL

Baok 2. AHanuTHYecKasi reoMeTpust
No No paznena u HaumenoBanue ceMuHapos, npaktuue- | Tpy- OLeHOYHEIe ®dopmupye-
/0 | TEMBbI AUCIH- CKUX U 1a00OpaTopHBIX padoT J0eM- CpeJcTBa MBbIE KOMIIE-
TUTMHBI (MOZLY- KOCTb TEHIUN
T151) (ga-
CBI)
1 2 3 4 5 6




1. | Pazuen 1, Tema | OCHOBHBIE CHCTEMBI KOOPAUHAT, JTU- 3amanue Ha OTTK-3
1 HEWHbIE TIPpeoOpa3oBaHMsI TEKAPTOBBIX CeMHHape B
KOOPJMHAT ¥ CBOHCTBA CHMMETPHH. BHJIE 331a9H1
2. | Pasgen 1, Tema | Matpunbl 2x2 u 3x3, ux cBs3b ¢ afh- 3ananue Ha OIK-3
2 (UHHBIMU TIPEe0OPa30BaHUSIME KOOP- ceMuHape B
nuHaT. JleTepMIHAHTHI. BHJIE 331a9H1
3. | Pazgen 1, Tema | Oneparust yMHOKEHHSI MATPHIIL U €€ 3aganue Ha OIK-3
3 cBoiicTa. CyliecTBOBaHHE OOPATHOM ceMuHape B
MaTpHIIBL. BUJIE 337a4H
4. | Paznmen 1, Tema | KBampatHsie cucTeMbl TMHEHHBIX 3agaHue Ha OIK-3
4 YpaBHEHUH C IByMs U TpEeMs HEH3- ceMuHape B
BecTHBIMHU, popmyisl Kpamepa. [Ipen- BUJIE 3a7a4M
crasieHue o Meroae ["aycca.
5. | Pazmen 2, Tema | basucHbIe BEKTOPHI M pa3IoKeHHUE 3a- 3aganue Ha OIK-3
5 JAHHOTO BEeKTopa B O6asuce. BekTopsl B ceMHHape B
KOOPJIMHATHOM NPE/ICTAaBICHHH. BUJIE 3a7a4H
6. | Pasgen 2, Tema | [ToBOpOT MpsIMOYTOJILHOM JACKAPTOBOM 3aganue Ha OIK-3
6 CHUCTEeMBI KOOpIuHAT. MaTpuia moBo- ceMuHape B
poOTa 1 €€ CBOWCTBA. BUJIE 3a]la4
7. | Pasgen 2, Tema | CkansipHO€ MPOU3BEICHUE, BEKTOPHOE 3aganue Ha OIK-3
7 MIPOM3BEICHIE, CMEIIaHHOE TIPO3Be- ceMuHape B
JICHUE U UX CBOICTBA. BHJIE 33/1a4H
8. | Pasnen 3, Tema | IIpsimast TMHUS HA TUIOCKOCTH, CIIOCO- 3amanue Ha OIK-3
8 OBl 3a1aHMsL. BeruricieHre paccTosHUs ceMHHape B
OT TOYKH JI0 IPSIMOH. BHJIE 331a9H1
9. | Pa3gen 3, Tema | IImockocTh B TpEXMEPHOM MPOCTPaH- 3aganue Ha OITK-3
9 CTBE, CIIOCOOBI 3a/1aHKs. Berancienne ceMHHape B
paccTosiHUs OT TOYKH JI0 TUIOCKOCTH. BUJIC 3a7a4H
10. | Pazmen 3, Tema | IIpsimas B mpocTpaHCTBE, CIOCOOKI 3a- 3ananue Ha OIK-3
10 nmauus. [lapamiensHble, mepeceKkaromm- ceMuHape B
€Csl M CKPEIIMBAIOIINECS IPSIMBIE. BUJIE 337a4H
11. | Paznen 3, Tema | PaccrosiHue MexXIy CKpEIIMBAIOITUMU- 3aganue Ha OIMK-3
11 Csl IPSIMBIMY U B3aUMHBIH TIEPIICHIH- ceMuHape B
Kyisip. OpToroHaIbHAS MTPOEKIIUS BUJIE 331391
IPSIMO HA IIJIOCKOCTb.
12. | Pasnen 3, Tema | IIpsiMast TUHUS KaK NepeceUCHUE ABYX 3amanue Ha OIK-3
12 IJIOCKOCTEN U My4OK IIocKocTel. Pac- CEMHUHape B
CTOSIHHE OT TOYKH JIO TIPSIMOMA B TIPO- BUJIE 331391
CTpaHCTBE.
13. | Pasznmen 4, Tema | OO1uiee ypaBHEHHE KPUBOH BTOPOTO 3amaHue Ha OIK-3
13 MOpsIIIKa Ha IIOCKOCTH. BEIpOKIeHHBIE ceMuHape B
Y HEBBIPOK/ICHHBIE KPUBBIE BTOPOTO BUJIE 337a4UH
nopsika. Tpu THIAa KPUBBIX BTOPOTO
NOPSIIKA.
14. | Paznen 4, Tema | OCHOBHBIE CBOMCTBA AJLTUIICA, TTapado- 3amanue Ha OITK-3
14 761 ¥ TUTIEPOOITEL. DOKATFHBIE TOUKH, CEMHHape B
OKCICHTPUCHUTET U JUPEKTPHUCHL. YpaB- BHUJIE 33]1a4YH
HEHHE KacaTeJbHOH.
15. | Paznen 4, Tema | MlHBapuaHTHI KPUBOW BTOPOTO MOPSI/IKA 3anaHue Ha OITK-3
15 Y UX UCIIOJIb30BaHUE JJIsl IPUBEAEHUS CeMHUHape B
YpaBHEHUS KPUBOU NPOCTENILIEMY BU- BUJIE 3aJ1a4U
ny. IHBapUaHTBI Kak MaTpUYHBIE Xa-
PaKTEpPUCTHKHU.
16. | Paznen 4, Tema | [IpuBeneHue ypaBHEHUs] KDUBOH BTO- 3anaHue Ha OIMK-3
16 pOro Mops/IKa K KAHOHUYECKOMY BHILY ceMHHape B

C ITOMOIIBIO ITOBOPOTA U ITOCJICAYIOIIC-

BUJE 3a0a9H




| | ro cisura.

4.3.2 Hepeqeﬂb TEM (BOl'[pOCOB), BBIHOCUMBIX Ha CAMOCTOATEC/ILHOC U3YIECHHUE CTYICHTAMU B
paMKax CaMOCTOSITEIbLHOM paﬁoTbI

brok 1. JIuneiinas anredpa

Ne Tema Bun camoctosTens- | 3amanue Pexomennyemas nurepa- | Konnuecto
HEJI. HOM pabOTHI Typa 9acoB
1 KonrponbHoe 3ana- CwM. 1. 8. a) ocHOBHast 1 | 5
M Kommnekr
aTpHilel W ONpe- | yye . 0) momosHMTENbHAS JIU-
JETUTEIN 3a7aHuH
TepaTypa
2 KonrponbHoe 3ana- CwM. 1. 8. a) ocHOBHast U | 5
Tnseii Kommnekr
MHCHHOC PO~ | ppe . 0) momoJHMTENBHAS JIU-
CTPaHCTBO 3a7aHuH
TepaTypa
3 KonTtponbHoe 3ana- CMm. m. 8. a) OCHOBHast U | 5
C . Kommekr
MCTEMBL  JIMHCH- | pye . 0) momosHMTENbHAS JIU-
HBIX ypaBHEHHH 3a7aHuH
TepaTypa
4 KontponsHoe 3ana- CM. . 8. a) ocHOBHas u | 5
EBknnaoBo u yHH- Kowmrmiexr
TapHOE IIpOCTpaH- HHUC o 6) JOIIOJIHUTCIIbHAA JIU-
3a7aHuH
CTBO Teparypa
5 Jluneitnele  omepa- | KontponsHoe 3azga- CMm. . 8. a) ocHOBHas u | 5
Kommnexr
TOpBL B KOHCHHO- | yye . 0) momosHMTENbHAS JIU-
MEpHOM JIHHEHHOM 3a7aHuH
MIPOCTPAHCTBE Tepatypa
6 Bununeitnsie u | KorrponpHoe 3ama- CMm. 1. 8. a) OCHOBHas U | 5
Kommnexr
KBaJIpaTHIHbBIC HHE . 0) JOMoNHMTENbHAS ITH-
¢dbopmbl,  hyHKIMK 3aaHui
OT MaTpuIy Tepatypa
brok AHanuTuyeckas reoMeTpusi
Ne Tema Bujn camocto- 3aganue Pexomenayemass | KommuecTtBo
HeL STENBHOU PabOTHI IuTeparypa 4acoB
1 CucteMsl Koop- Bueaynuropnas, | Haiitu usmenenue je- 4
JIMHAT, Ipeo0pa- penieHue 3aaaq KapTOBBIX KOOPANHAT
30BaHUs KOOP- 3aJ]aHHBIX TOYEK MPH
JIHAT. C/IBUTE M TIOBOPOTE.
2 Matpuusl 1 ae- Bueayauropuasi, HeiicTBus ¢ MaTpuLiaMu UcToYHUKH U3 4
TEPMUHAHTBHI. pelieHue 3a1a4 2X2 u 3x3. Beruncnenue OCHOBHOM U JI0-
JICTEPMHHAHTOB. TIOJTHUTEIbHON
3 YMHOXEHUE BueaynutopHas, | HaxoxxaeHue o6paTHoil JUTEPATypBI MO 4
MaTpuil, oopar- penieHue 3aaaq MAaTpPHIIBI JJIsI HEBBIPOXK- TeMe MpaKTHYe-
Has MaTpHIIa. JIEHHBIX MaTpHIl 2X2 1 CKHX 3aHSTHI;
3x3. Ob6pasoBarenb-
4 CucteMmsl u- Breaymuropnas, | Ciydaii OqHO3HAYHOM HBIE PECYPCHI, 4
HEIHBIX ypaBHe- pemeHne 3axa4y pa3perrmMocCTy, IpuMe- JIOCTYTIHBIE TIO
HUH C IByMs U Henue ¢popmyn Kpamepa. | JoruHy u napo-
TpeMs HeH3BECT- [IpencraBnenne o MeTo- JIFO, TIPEJIOCTaB-
HBIMH. ne uckiroueHus ["aycca. nsiembiM Hayd-
5 | Pasnoxenue 3a- Bueaynuropnas, | HaiiTh KoMIOHEHTBI Holi 6GubIHOoTE- 3
JIAHHOT'O BEKTOPa pelieHue 3a1au JIAHHOTO BEKTOPA B 3a- kot UT'Y u Cro-
B Oazmce. JTAHHOM 0Oasuce. POHHUE CalTHI
6 Onucanue noBo- Bueaynuropnas, | Ilo 3aganHoli opToro- 3
POTOB € IIOMO- penieHue 3aaaq HaJIbHOI MaTpHIe ornpe-
B0 MATPHIIL. JICTITH HATIPaBJICHHE OCH
1 YToJl IOBOPOTA.




7 CoiicTBa Bek- BueaynuropHnas, | Mcnosnb3oBaHue BEKTOp- 3
TOPHOTO U CMe- peleHue 3aaa4y HOTO M CMEIIaHHOTO
LIaHHOT'O NPOU3- TIPOMU3BEACHUS TP BbI-
BEJICHUSI. YHCIIEHUH TUI0Maaen
i 00beMOB puryp.
8 B3aumHoe pac- BueaynutopHast, | Bwruncienue koopauHat 3
MIOJIOXKEHHE TO- pelieHue 3aaa4y MIPOEKIUH 3aJJaHHOU
YeK U MPSIMOH Ha TOYKH Ha JaHHYIO Ips-
TUTOCKOCTH. MYIO ¥ TOYKH, CHMMET-
PUYHON OTHOCHUTEIBHO
TIPSIMOM.
9 Pacnonoxenune BreaymuropHasi, | Berumcnerne koopauHat 3
TOYEK U MIOCKO- penieHue 3anaq TIPOEKINH 33JaHHOH
CTH B IPOCTPAH- TOYKH Ha JAHHYIO IJI0C-
CTBE. KOCTb M TOYKH, CHMMET-
PHUYHOI OTHOCHTEIB-
HOIIJIOCKOCTH.
10 | CrmocoOsI 3aa- BueaymutopHnasi, | CBsi3b BEKTOPHOTO YpaB- 3
HUs IPSIMOM B peleHue 3ana4y HEHUs IPsMOH B Iapa-
IIPOCTPAHCTBE, MeTpuieckoi Gpopme K
HaIpaBITIOIINN KaHOHHYECKHMH, BBIYHC-
BEKTOP MPsAMOI JICHUE PACCTOSTHUS MEXK-
JIy CKpEIMBAOIINMHUCS
TIPSMBIM.
11 | 3agauu Ha Breaymuropnas, | IlocTpoeHune ypaBHEHHS 3
CKpEIINBaIOIIH- penieHue 3anaq B3aUMHOTO TIEPIICHINKY-
ecs IpsIMBIE. Jsipa 71l IBYX CKpEIH-
BAIOIMXCS NPSMBIX.
12 | [psamas auHus 1 Bueayauropnas, | IlocrpoeHue ypaBHEHUs 4
ITy4YOK MJIOCKO- pelieHue 3aa1a4y HepIeHIUKYIIAPa, OITy-
cTe. LICHHOT'O U3 JaHHOU
TOYKH Ha JaHHYIO Mpsi-
MYIO.
KoHTposbHEIe 3a/1aHNUs, TIONMEHOBaHHbIE B IPEABLAYIICH TabauIe
Tema KOHTPOJIBHOTO 3a/JaHUs Howmepa 3anau Cpok  BBHITION-
HEHUsI
1 Omnepaiyy HaJl MaTpULIAMH 790 791 798 801 809 815 817 828 1 Henenst

2 Omnpenenurens marpuiibl. O0parHas matpuna. | 45 54 60, 116 121 236 275 279 | 1 venens
300 426 837 840 844 865
3 Jluneiinoe mpoctpancTBo. JluHelHas 3aBucu- | 643, 665, 672, 674, 683, 1278 1280 | 1 nenmens
MOCTbh. ba3uc v KOOpMHATEHI. 1282 1291, 1292, 1311, 1318
4 CucTteMbl THHEHHBIX yPaBHEHHH. 693 697 701 708 726 727 731 736 | 2 Hepenu
EBKIMIOBBI IPOCTPAHCTBA. 737742, 751

1354 1362 1366 1371 1381 1419
1444 1450 1452

5 Jlunetinple omepaTtopel. CoOcTBeHHBIE BekTO- | 1469 1471 1504 1541 1585 1 Hemens
PBI ¥ COOCTBEHHBIC 3HAYEHUsI JIMHEHHOTO Orle-
paropa.

6 Ksanparnunsie popmbl. @ynkimu ot Matpun. | 1183 1225 1250 1258 1 Hepenst

TDC6OBaHI/IH 1O BBINNOJHCHUIO JOMAITHCTO 3aaHuA

3a/aHue BBIMONHSIETCS B OTAETbHOM TeTpaau (12 umm 24 nucta)

3ajaHne T0HKHO OBITh BBITTOTHEHO MOJTHOCTHIO.

Pemenus 3amau, TOMKHBI OBITH TMOJHBIMU U, TIPU HEOOXOIMMOCTH, JTOJKHBI COJIEPKaTh 000CHO-
BaHMS WK nosicHeHnst. O0s3aTebHO YKa3bIBaTh YCIOBUS 3a7a4 U MOJTYYEHHBIN OTBET.

3aiaHue OlIEHUBAETCS TI0 5 —TU OATBHON CUCTEME.

0 OamIoB - 3amaHHe HE BBIIOJIHIOCH

1 Gamn - 3amaHue HE BBHITIOTHEHO



2 Oansia - BBIMOJIHEHO MOJIOBUHA 3aaHUS

3 Oayu1a - BBIIOIHEHO ¥4 3aaHUS

4 Gansa - XOpOIIee BHIITOJHEHUE

KoMmruiekTsl 3amanuii mo kaxaoi teme opmupyrotes mo cOopuuky 3amad [IpockypsikoB W.B.
«COOpHHUK 3a7a4 110 JTMHEHHOM anredpe

4.4. MeToauuyecKue YKa3aHus 1O OpraHusanumn CaMOCTOAITEIbHOI paGOTbI CTYAEHTOB

Opranu3anus CaMOCTOSITEIBHOTO YIITyOJI€HHOTO U3yUeHHs JUCIUIUIMHBI OCHOBaHA Ha BBIMOJIHE-
HUM KOMIUIEKTOB KOHTPOJIBHBIX JOMAIIHUX 3afaHuil (5-7 3aganuil). B nepedyeHb KOHTPOJIBHBIX
3aJlaHul BKJIIOYAIOTCA 33/1a4d 10 TEMaM, HE pacCMaTpUBAEMbIM Ha MPAKTUYECKUX AyIAUTOPHBIX
3aHATUAX. DTO MPEAIOoaraeT cCaMOCTOATENbHBIM XapakTep paOOThl CTYEHTA 10 U3YUYCHUIO psizia
TUIAKTUUECKUX eauHul. IIpennonaraercs, 4To CTYJEHT CaMOCTOSITEIbHO U3YUYUT JONOJHUTEINb-
Hble aparpa@sl 0 MIPOHAEHHON TEMe, UCTIO0Ib3YI0 OCHOBHYIO U JIONOJHUTEIbHYIO JIUTEPATYPY, a
3aTeM PELINT MpeIoKeHHbIe 3a1aun. OIeHKa CaMOCTOSTEIbHON pabOoThl CTYIEHTOB MPOBOJAUTCS
IIyTeM BBICTaBJIEHUS OaUIOB MO 5-TH OanbHON HAKONUTEIBHOH cucTeMe (Oajuibl CyMMHPYIOTCS)
3a BBIIIOJIHEHHBIE KOHTPOJIbHBIE 33JaHMUS.

4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
Y4eOHbIM MJIAaHOM HaIMCAaHUE KYPCOBBIX pabOT (MPOEKTOB) HE MPEAYCMOTPEHO.

V. YueOHo-MeTOAUYecKOe U MHGOPMAIIMOHHOE o0ecTiedeHne TN CHUIIIUHBI (MOTYJIf):

a) CIIMCOK JINTePaTypbl

OCHOBHAafl JINTepaTypa

1. Unwun, B. A. Jluneiinas anre6pa / B. A. Unsun , O. I'. Tlo3nsk. - M. : ®usmatiur, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 7k3.)

2. ®angees, /1. K. Jlekuuu no anredpe: Yueb. nocodue / J[. K. ®annees. - 5-¢ uzn., crep. - CIIO.:
Jlanp, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 7k3.)

3. [Ipockypsikos, U. B. CoopHuk 3a1a4 no JuHelHo anredpe: Yueb. nocodue / Y. B. ITpockyps-
KOB. - 11-e 3., crep. - CII6.: Jlans, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 7x3.)

4. bexnemuies, /I. B. Kypc ananutuyeckoif reoMeTpuu U JUHEHHON anreOps! [DNeKTpOHHBIN

pecypc] / . B. bexnemumes. - Mocksa : Jlanp", 2015. - Pexum noctyna: 3bC "U3narenscTBo
"Jlanp". - Heorpanny. goctym. - ISBN 978-5-8114-1844-2

JAOTOJIHUTEIbHAA JINTepaTypa
1. Kypour, A. T'. Kypc Bbiciieii anredpsl: yueb. aiis ctya. By3os / A. I'. Kypour. - 17-e u3n., ctep.
- CIIG. : Jlansb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 »k3.)

2. Tenbdann, U. M. Jlekiuu no TUHEHHON anreOpe [DIeKTpOHHBIN pecypc]: HaydHOe U31aHue /
N. M. I'ensdang. - 6-e uzn., ucnp. - 9BK. - M. : Jlobpocser : Yausepcurert, 2006. - 321 c. - Pe-
xuM goctyna: U3 "bubanotex". - Heorpanuu. nocrymn. - ISBN 5-98227-173-X

3. Koctpukun, A. U. JIuneliHas anreOpa U reoMeTpus: yued. mocodne JUIsl CTy/I. MeX.-MaT. CIell.
By30B / A. U. Koctpukun, 0. . Manus. - M. : U3a-Bo MI'Y, 1980. - 319 c. (ud A121038; ad
A121121; ud A121122; ud A142026)

4. ®annees, JI. K. 3agaun no Beiciielt anredpe [DnekTpoHHBINH pecype] : yuebd. mocobue / 1. K.
®dannees, aBT. M. C. Comunckwmii. - Mocksa : Jlaub, 2008. - 288 c. - Pexxum noctyna: 9bC "U3na-
tenbeTBO "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-0427-8

5. beknemume, JI. B. Kypc ananuTnueckoi reoMeTpuu U JIMHEHHON anredpbl [ DIeKTPOHHBIN
pecypc] / . B. bexnemumes. - Mocksa : Jlanp", 2015. — 310 c. - Pexxum moctyna: ObC "U3na-
tenbeTBO "Jlanp". - Heorpanwy. moctym. - ISBN 978-5-8114-1844-2

6. Anexcanapos, I1. C. Kypc aHanuTHueckoil reoMeTpun 1 JuHeiHoN anredpsl: yueonuk / I1. C.
Anexcanapos. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum noctyna: 9bC "U3znarensctBo "Jlanp". -
Heorpannu. noctym. - ISBN 978-5-8114-0908-2



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Ильин%2C%20Владимир%20Александрович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Фаддеев%2C%20Дмитрий%20Константинович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Проскуряков%2C%20Игорь%20Владимирович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Беклемишев%2C%20Д.%20В.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Курош%2C%20Александр%20Геннадиевич
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Гельфанд%2C%20Израиль%20Моисеевич
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Кострикин%2C%20Алексей%20Иванович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Фаддеев%2C%20Дмитрий%20Константинович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Беклемишев%2C%20Д.%20В.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Александров%2C%20П.%20С.

7. COOpHUK 3a7a4 110 aHATUTHYECKON T€OMETPUH U JIMHEWHOHN anredpe [DNeKTpoHHbIH pecypce] :
yuae0. mocodue / JI. A. bexnemuiesa [u np.]. - Mocksa : Jlanb, 2008. - 496 c. - Pexxum nocryna:
OBbC "UznarensctBo "Jlanp". - Heorpanu4. qoctym. - ISBN 978-5-8114-0861-0

8. Lly6epbumnep, O. H. 3amaum u ynpaxHeHus 1o aHanutudeckod reometpun / O. H. Lly0Gep-

omwmwiep. - Mocksa : Jlanb, 2009. - 336 c. - Pexxum pocryna: ObC "UsnarensctBo "Jlans'". - He-
orpannd. noctyt. - ISBN 978-5-8114-0475-9

9. COopHHK 3a/1a4 IO AaHATUTUYECKOW T€OMETPUHU U JTMHEHHOM anredpe [DNeKTpoHHBI pecypc]:
yue0. mocooue / JI. A. beknemumieBa [u np.]. - Mocksa : Jlanb, 2008. - 496 c. : un. - Pexxum no-
cryna: ObC "U3narensctBo "Jlanw". - Heorpanuu. nocrymn. - bubmuorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) nepuoauYecKue N3TaAHUS

- HCT.

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToOK

- HCT

r) 6a3bl JaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
http://library.isu.ru/ - Hayunast 6ubauorexa UI'Y;

OO6pazoBaTebHBIE PECYPCHI JOCTYIHBI 110 JoruHy u nmaposio Hb UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubnuoTex»;

e http://e.lanbook.com - DBC «M3natenscTBO «JlaHby;

e http://rucont.ru - DBC «PykoHT» - MeXOTpaciieBas Hay4dHas OHOJHOTEKA, COAEprKaIias
olU(ppOBaHHbIC KHUTH, TIEPUOTUUECKUE M3IaHHUS U OT/ACIbHBIC CTAThH 0 BCEM OTPACIIAM
3HAHMH, a TAKKE ayIH0-, BUIEO0-, MyJIbTUMEINA COPT ¥ MHOTOE JPYTOE;

e http://ibooks.ru/ - OBC «A#OyKc»- HHTEPHET PeCypChl B CBOOOIHOM JOCTYIIE.

VI. MarepunajbHO-TeXHHYECKOe o0ecnedeHne TUCHUIIIMHBI (MOAYJIs):

VYuyeOHast ayaAuTOpUs Ul NPOBEICHUS JIEKLIMOHHBIX U MPAKTUYECKUX 3aHATUH. J{1s npoBene-
HUS 3aHATUN JIEKIMOHHOTO THMA B KA4€CTBE JE€MOHCTPAI[MOHHOTO 00OpYIOBaHUS MCIOIb3YETCS
MesoBas Jocka. HarmsiiHocTs o0ecrieunBaeTcst MyTeM U300paXkeHus CXeM, JuarpaMM 1 Gopmyii ¢
nomoIbio Mena. Mcmonp3oBanue 1100aibHON KOMIBIOTEPHON CETH MO3BOJISIET 00ECTICUUTh J10-
CTynHOCTh VIHTEpHET-pecypCcoB U peain30BaTh CAMOCTOSTENbHYIO paboTy cTyaeHToB. Ha nekuu-
SIX MOTYT MCIIOJb30BaThCsl MYJIbTUMEIUNHBIE CPEJICTBA: MPOEKTOP, MEPEHOCHOM IKpaH, HOYTOYK.
Ha dakynbrere nMeeTcss KOMIBIOTEPU3UPOBAHHAS ayJUTOPUs, IpeIHA3HAYEHHAas! U1 CaMOCTOs-
TeJIbHOU paboThl, C HEOTPAaHUYEHHBIM JOCTyIoM B IHTEpHET.

VII. O0pa3oBaresibHbIE TEXHOJIOTHM:

3amaun U3JI0KEHUSA U M3YUYCHHs TUCHMIUIMHBI PEau3yIOTCs B CIEAYIOUNX dopmax aes-
TEJIbHOCTH:
e JICKIIUH, HAIlCJICHHBIC Ha MOJyuyeHHe HeoOX0AMMOl HH(OpMaIK, U €€ UCIIOIb30BaHHE
IIPY PELICHUH [TPAKTUYECKUX 33]1a4;
® IIPAaKTHYECKHE 3aHATHS, HAIIPABICHHBIC HA AKTUBU3ALMIO TI03HABATECIILHON JCSITEIIBHO-
CTH CTYJEHTOB M MPUOOPETEHHs] UMH HAaBBIKOB PEIIEHUS MPAKTUYECKUX U MPOoOsIeM-
HBIX 33]1a4;


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Цубербиллер%2C%20О.%20Н.

¢ KOHCYJbTAIIUN —CKCHCACIBHO AJIA BCEX KCIAIOINIUX CTYACHTOB,

® CaMOCTOATCIIbHAsA BHCAYAUTOpHAA pa60Ta HaIlpaBJICHAa Ha HpI/IO6peTCHI/I€ HaBBIKOB Ca-
MOCTOATCIJIIBHOI'O pCIICHUWA 3a/1a4 110 JUCHUIIINHE,

L4 TGKYII_[I/Iﬁ KOHTPOJIb 3a ACATCIIbBHOCTBIO CTYJACHTOB OCYIICCTBIIACTCA HA JICKIIMOHHBIX U
ONPAaKTHYCCKHUX 3aHATHUAX B XO0AC CAMOCTOATCIbHOIO PCIICHUA 3addad, B TOM YHUCIIC Y
JOCKH.

VI1Il. OueHounbie MaTepuasbl Il TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOMH aTTecTalMu
@DOH/1 OIICHOYHBIX CPENICTB MPEICTABICH B MPHUIIOKEHHH.

[Tpumeuanue: CTyIeHT yCIEIIHO MpolIesl 00y4eHHe B CEMECTPE M TOTOB K Cllaue 3a4eTa, eciu
OH 3HACT U MOHUMAeT POPMYTUPOBKH OCHOBHBIX MIOHATUH U ONpPEACIeHUH, 3HaeT POPMYITUPOBKH
TEOpEM, YMEET MPUMEHSThH MOHITHS M TEOPEMBI [UIsl PEIICHUS 33a]1a4 ¥ YIPAKHCHU, 3HAET METO-
IIbl PEIICHHS M YCIICITHO PelIacT 3a/1a4 U YIPaXHECHHUs, MOXKET MPUBECTU IPUMEPHI, XapaKTePH-
3YIOIIME OCHOBHBIC MOHATHUS areOpbl (JIMHEHHOE MPOCTPAHCTBO, 0A3UC, CKASIPHOE POH3BE/IC-
HUE ...)

8.1. OneHouHBIE CpeACTBa ISl BXOJHOTO KOHTPOJIS.

OHGHOqHBIe cpeacTtBa i1 BXOAHOI'O KOHTPOJIA HC UCIOJL3YIOTCA, TAK KaK AUCHHUILIMHA CO-
ACPKUT B OCHOBHOM HOBBLIC 3HAHUS. I/ICHOJH)SYGMI)IG K€ B JUCHUIINIMHE 3HAHUA U HpOCTGfIHIHG
METOAbI BBIYHCIICHHU OCBOCHBI CTyACHTaMU B paMKax aHATMTHYECKOM reoMeTpruu, KOTOpas U3y-
9aeTcsl B IEPBOM CEMECTPE HEMOCPECTBEHHO Nepe/ N3yUYeHHEM JaHHON AUCUUIUTHHEL. [losTomy
HC pallMOHAJIBHO U HCT H€O6XOI[I/IMOCTI/I, BBIACIATH y‘-Ie6HOC BpEMsA Ha MNPOBCACHHUEC BXOIHOI'O
KOHTPOJIS.

8.2. OneHOUHBIE CpeACTBA TEKYIIETO KOHTPOIIS

OHeHOLIHI)Ie Cp€aAcCTBa TCKYHIETO KOHTPOJIA COCTOAT U3 KOHTPOJBbHBIX ITMCbMCHHBIX SaﬂaHHﬁ,
COCTaBJICHHBIX U3 PEKOMEHOBAHHBIX HA0OPOB 33/1a4 U YIPaKHEHUH.

IIpumepbl KOHTPOJILHBIX 3aJaHUI 110 JINHEITHOI aaredpe
8.1. OuleHOUHBIE Cpe/ICTBA /7Sl BXOJTHOTO KOHTPOJIS: HE TPeOYIOTCS.

8.2. O11eHOYHBIE CPEJCTBA TEKYILErOo KOHTPOJIS.

1| mpoexuns rouxn P15:2) na mnockocts 4 umeer koopaunarer 1y
P'(-16;3
4V
2 P'(14:2)
3) P'(251)
2 | Mpoekuus ToUKU P(13-4) 1a mockocts 3X+Y—22=0 pyeer koopauHaTel | 1) P'(-14;2)
) P(-22:-2)
3 P(25-1)
3 | Ipoekums Touxu P(5:2-1) na mockoers 2X— Y +32+23=0 yyeer koop- | 1) P'(13-2)
JIAHATBI 2) P'(1,4;,-7)
3) P'(5-31)
4 | Tipoexums Touxu P(416) wa mmockocts X—Y—4Z2+3=0 yyeer koopmuma- | 1) P'(12,-2)
THL 2) P'(L4;-7)
3) P'(5,0;2)
5 | Tpoexums Touxu P(=2:-611) ya nnockocrs 2X+Y —22+3=0 yyeer koop- | 1) P'(0:-5-1)




JHUHATBI

2) P'(1,3-2)
3) P'(-11,2)

Paccrosmme ot Toukn P(2=13) 10 npsmoit = =

= 2 pasHO

X y+7 z2-2
5

w

1) -/114
2) /124
3) /144

x-3 y z-1
1 :I: ) paBHO

Paccrosue ot touxu P (1—2;2) JI0 IPSAMOU

1) /14
2) /16
3) /18

X+7 z2-2
Paccrosnue ot Touku P(-12;3) JI0 IPAMOK T = % = T paBHO

1) /94
2) /114
3) /134

Xx+1 y+1 z+2
_1= 2 = 3 paBHO

Paccrosmme ot touxu P(0;2:1) 1o pAMoi

1) /40
2) /42
3) /44

10

X+6 y+1 z-1
5=3:2paBHO

Paccrosmme ot toukn P(0:3-1) 1o npaMoi

1) ~/1644
2) /1664
3) /1684

11

. X+7 'y z2-2
Paccrosme ot Toukn P (—92;3) JOMpSIMOM — = — 5 =

5

5 pasHO

w |

1) 411
2) /12
3) /14

12

X—3 z-1
PaccrosiHue ot Toukn P(2,2,-2) JI0 IPAMOM T = % = __2 paBHO

1) /25
2) /35
3) /45

13

X+2 y+1 z-1
5:3:2paBHo

Paccrosmme ot touxu P (0;31) 5o npsIMOiA

1) 419
2) 4./21
3) 4/23

14

x+1 y+1 z+1
1:1:2paBHo

Paccrosmme ot Toukn P (772;3) no npsIMOiA

1) /221
2) /241
3) /261

15

T, pasto

Paccrostame ot touxn P (4—13) 710 TIPAMO

X y+7 z2-2
5

w

1) /68
2) /78
3) /88

16

[Inomanps TpeyroyibHUKa, TOCTPOEHHOTO Ha IBYX BEKTOpPaX, COCTaBIISIET OT MO-
JTyJisl ©X BEKTOPHOTO MTPOM3BEIEHUS JIOJTO

1) 1/6
2) 1/3
3) 1/2

17

Juns 3x3 marpuisl A otHomenue det(A)/det(—A) pasro

1) +1
2)-1
3)2

18

KBanpaTras cuctema oIHOPOIHBIX YPaBHEHHI UMEET HETPHUBHAIBHOE PEIICHNE,
€CJIM IETePMHHAHT MaTPHUIIBI KOAPPHUINEHTOB

1) >0
2) =0
3) <0

19

O6beM mpu3MBl, TIOCTPOSHHOM Ha TPEX BEKTOPax, COCTABIISET OT UX CMEIIaHHO-
IO MPOU3BEJEHUS JOIII0

1) 1/6
2) 1/3
3) 1/2




KOCTH PaBHO

20 | U3 cBoiicTB: (8) KOMMYTaTUBHOCTb, (D) acconnaTuBHOCTS, (C) TUCTPUOYTUB- 1) (a)
HOCTh TIPY YMHOXKEHHH Ha CKaJIsip, OIepalys CIIOKEHNS BEKTOPOB yaoBieTBo- | 2) (a), (b)
psiet 3) (a), (b), (¢)
21 | KonuuecTBO MHBapUaHTOB KPHUBOM BTOPOT'O MOPSAKA PABHO 11
2)2
33
22 | CkansipHOE IPOU3BEICHUE IBYX BEKTOPOB OPTOTOHAILHOTO pernepa paBHO 1)0; 2)+1;3) -1
23 | KonndecTBO HE3aBHCHUMBIX MTAPAMETPOB B MMAPAMETPUUSCKOM YPABHEHUH TLTIOC- 1)1;2)2;3)3

24

BexTopHoe npon3BeieHrne ABYX KOJUTMHEAPHBIX BEKTOPOB PABHO

1) HymB-BeKTOPY

2) opty

3) eIMHUYHOMY BEK-
TOpY

25

JleTepMUHAHT OPTOTOHAIHHON MATPHUIIBI MOXKET MPUHUMATH 3HAYCHUS

1) +1
2) -1
3) 1

basnnbel HAUKCHSAIOTCSI B COOTBETCTBHUH CO CISAYIOMUMHE YCIOBUSIMU:
1) ecniu HE OTMEUYEHO HHM OJTHOTO OTBETA, TO OAJIIBI 32 TAHHBIK BOIIPOC HE HAYUCIISIOTCS,

2) ecni OTMEUYEHO OoJiee OJJHOTO OTBETA, TO OAJUIBI 32 JAHHBIM BOIPOC HE HAYHCIISIOTCS,
3) ecau OTMEUYEH HEBEPHBIN OTBET, TO OAJLIBI 32 IAHHBIA BOIIPOC HE HAYUCIISIOTCS.

Ecnu orMeuen oiMH OTBET U OH MPABWIBHBIN, 32 JAHHBIN BOMPOC HAYUCIIACTCS OAUH OasL.
[Tpunoxenue. Criucok OTBETOB K BOIIPOCAM.
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1) Haiitu panr MaTpuisr A
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VYkazaTh He MeHee 2-X 0a3UCHBIX MUHOPOB MaTpHIIbl A
Pemmts cucreMy ogHOPOJHBIX ypaBHEHUH AX=0

Il. 3agana cucrema deThIpex BEKTOpoB a, b, ¢, d.

a=(2,1,3,-1),b= (31,2 0), c= (1, 3,4,-2), d= (4,-3,1, 1).

Haiitn nuHeliHO-He3aBUCUMBIE BEKTOPBI.
OcranbHble BEKTOPHI BEIPA3UTh Yepe3 HalJIEHHbIE TUHEHHO-HE3aBUCUMBIE BEKTOPBI.

I1l. loka3arh NMHEHHYO 3aBUCUMOCTh CUCTEMBI BEKTOPOB a, B, ¢, d T11e
a=(2,1,11,2)

B:(]"O’4’-1)
c=(11,4,56,5)
d=(2 -1,5,6)

BBII[GJ'II/ITI) U3 HEEC HHH@fIHO-HC?s&BHCHMYI—O IOoACUCTEMY M BBIPA3HUTH OCTAJIBHBIC BCKTOPHI B

BUJI€ TUHENHBIX KOMOWHAIIMA DTOH JIMHEHHO-HE3aBUCUMOM MOACUCTEMBI




-1
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8.3. O11eHOYHBIE CPEJCTBA JUIsl IPOMEKYTOUYHOM aTTeCTallu.

dopma pOBEACHHS TPOMEKYTOUHOM ATTECTALUA — DK3aMEH.

IIprMepHBIH CIMCOK BONPOCOB K IK3aMEHY

1.

no

©~N o
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Omnepauuu Haj MaTpULlAMH, IETEPMUHAHT MaTPULIbl U €0 CBONCTBA, MUHOP 0€3 4epThl U C
4yepTol, anrebpanyeckoe nomonHeHus, ¢popmyina Jlamnaca, obparHas mMaTpuia, MaTpud-
Hbl€ ypaBHEHHUs, JIMHEHHass KOMOMHALMSA CTPOK MaTpULbl, JUHENHHAs 3aBUCUMOCTb CTPOK
MaTpHIIbl, pAaHT MaTPHIIBI, OA3UCHBII MUHOP.

Panr npoussenenus Marpui,.

JluHeHOE MPOCTPAHCTBO (MIPUMEPHI), TUHEHHAS 3aBHCHMOCTh BEKTOPOB, Oasmc (mpume-
pbl), KOOPAMHATBI BEKTOpPA, pa3MEpHOCTh MPOCTPAHCTBA, U30MOp(hU3M, MpeodpazoBaHUe
KOOpJMHAT BEKTOpa, IOANPOCTPAHCTBO M JIMHEHHAas 000J0uKa, HpsiMas cymma Ipo-
CTPAHCTB.

CucreMbl TUHEHHBIX YPABHCHHM, KIIaCCH(UKAIUS JIMHEHHBIX ypaBHEeHUH, Gopmyna Kpa-
Mepa, (yHIaMEeHTaJbHAas CHCTEMa pPELICHHUH, oOlee pelleHHe OJHOPOIHOW CHCTEMbI
YpPaBHEHUH, CBOMCTBO PELICHUI HEOAHOPOAHON CUCTEMBI YpPaBHEHM, MeTo ['aycca.
CkansipHoe pou3BeICHUE, EBKIIUA0BO IPOCTPAHCTBO (IIPUMEPBHI).

Meron oproronanuszanuu I pamma-IlImunara.

XapaKTepUCTUYECKOE YPABHEHHUE.

Merton Jlarpanka U METOJ] OpTOTOHAJILHOTO IIPE0Opa30BaHusl IPUBEICHUS KBaIpAaTUUHON
(GopMBI K HOPMAJIBHOMY U KAHOHUYECKOMY BHUJIaM.

WuTtepnonupyromuii nonuHom Jlarpanxa-Cunbsectpa.

Mertoa HaxoxaeHus: QYHKIMHU OT MaTpPHUIIbl Yepe3 MUHUMAJIbHBIN MMOJIMHOM B CIy4yae pas-
JIMYHBIX ¥ COBNAJAIOIIMX KOPHEW XapaKTEPUCTUYECKOTO YPABHEHMUS.

Ilepeyennb Teopem:

Teopema 1 Jlamaca o nerepmunante (6€3 10Ka3aTebCTBA)

Teopema 2 O nerepMHHAaHTE IPOU3BEIECHUS MaTPULL

Teopema 3 O cymiecTBOBaHUM 0OpaTHON MaTpPUIIbI

Teopema 4 O MHENHON 3aBUCUMOCTH CTPOK

Teopema 5 O 6a3ucHOM MUHODE

Teopema 6 O nerepMHHAaHTE MaTPULIBI PABHOM HYJIIO

Teopema 7 O nuHENHHOM 3aBUCUMOCTH BEKTOPOB

Teopema 8 O koopaMHATaX BEKTOpa B JaHHOM Oa3uce

Teopema 9 O6 uzomopdu3mMe JTUHEHHBIX TPOCTPAHCTB

Teopema 10 O nmpsimoii cymMe TUHENHBIX IPOCTPAHCTB

Teopema 11 O pazmepHOCTH 00bEIMHEHUS U IEPECEUEHUS JIMHEWHBIX TPOCTPAHCTB
Teopema 12 Kponekepa — Kanennu

Teopema 13 O penieHust OAHOPOJTHON CUCTEMBI YPAaBHEHH.

Teopema 14 O cBoiicTBE OPTOrOHaIBHON CUCTEMBI BEKTOPOB

Teopema 15 O cymiecTBOBaHUHM OPTOTOHAILHOTO Oa3uca

Teopema 16 O cymme pazmepHocTel sapa u o0pas3a JMHEHHOTo oreparopa
Teopema 17 O coOCTBEHHOM BEKTOpE JIMHEHHOTO Oneparopa

Teopema 18 O npeoOpa3oBaHNM MaTPUIIBI TUHEHHOTO OnlepaTopa
Teopema 19 O cBoiicTBax COOCTBEHHBIX BEKTOPOB JIMHEWHOTO Oneparopa
Teopema 20 O nquaroHann3anuyu MaTpUILBI JIMHEHHOTO ONIEpaTopa
Teopema 21 O conpsiKeHHOM omepaTope



Teopema 22 O cBoiicTBaX COMPSKEHHOTO oreparopa (c.3. U C.B.)

Teopema 23 O npeoOpa3oBaHUM KBaAPATUIHON (POPMBI

Teopema 24 O npuBeneHUH KBaIpaTHIHON (HOPMBI K KAHOHUYECKOMY BHTY.
Teopema 25 O 3akoHe UHEpLUU

Teopema 26 Teopema ["amunbToHa - Kaiu.

JleMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOI padoThI
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VYcnoBust 3aanmii: 1) HallTH paccTOsHUE OT TOYKH JI0 INIOCKOCTH M KOOPAWHATBI POEKIIMU TOYKH
Ha IJIOCKOCTh; 2) HAWTH KaHOHWYECKUE YPAaBHEHUS MPOEKLMU MPSMOI Ha IMIIOCKOCTb; 3) HAWUTH
paccTosiHuEe MEXy CKpPEIMBAIOIIMMUCS IPSIMbIMU U YPaBHEHUS B3aUMHOIO MEpPIEHANKYJIIsApa; 4)
IIPUBECTH YpAaBHEHUE KPUBOM BTOPOIO MOPSAKA K KAHOHUYECKOMY BUIY U ITOCTPOUTH KaHOHHYE-
CKYIO CUCTEMY KOOPAMHAT; 5) HAUTH PacCTOSHUE OT TOYKH JI0 MPSAMOU U KOOPAMHATHI POSKIIMU

TOYKH Ha IPAMYIO.

IIpumep BompocoB 1715 codecenoBaHUsI

OOBACHUTH F€OMETPUYECKUNA CMBICH I€TEPMUHAHTA MAaTPULbl HEBBIPOKACHHOT'O JIMHEHHOIO Ipe-
00pa3oBaHMs KOOPAMHAT.

[lepeuncanTh OCHOBHBIE CBOICTBA AETEPMUHAHTOB Ha IPUMEpE MaTpHI] pazmepom 2X2 u 3X3.
OmnucaTh METOJ1 PEIICHUs] CUCTEM JIMHEWHBIX YpaBHEHUI Ha ocHoBe (opmya Kpamepa.

[TosicHUTB CYIIHOCTH METO/A UCKIIIOUEHUS ['aycca Ui pellieHusl CUCTEMBI JINHEWHBIX YPaBHEHUM.
OOBSACHUTD CBSI3b MEXKJLy OJJHO3HAYHON pa3pelIMMOCTbI0 KBAaJpaTHOM CUCTEMBbI JIMHEHHBIX ypaB-
HEHUH M XapakTepoM JMHEHHOro mpeoOpa3oBaHMs KOOPAMHAT, 33JaHHOTO COOTBETCTBYIOILICH
MaTpULEH.

[lepeuncnuth cBOMCTBA MAaTpPUI] IOBOPOTA B IBYX U TPEX U3MEPEHUSIX.

[IponmnrocTpupoBaTh KOMMYTAaTUBHOCTB IIOBOPOTOB B JIBYX M3MEPEHUSAX U HEKOMMYTaTHBHOCTb
B TPEX U3MEPECHMUSIX.

OOBSACHUTH T€OMETPHUECKUI CMBICT BEKTOPHOT'O U CMELIAHHOTO ITPOU3BEICHHUS.

VYkazaTh crocoObl 3a/1aHUs MJIOCKOCTH B IPOCTPAHCTBE M OOBSICHUTH CBSI3b MEXKIY HUMHU.
[Ipeu1okuTh HE MEHEE BYX PA3IUYHBIX CIOCOOOB HAXOXKACHUS KOOPAMHAT MPOEKIMU 3alaHHON
TOUYKH Ha 33JJaHHYIO IJIOCKOCTb.

[lepeuncantb cocoObl 3aJJaHNs IPSIMOI B TPOCTPAHCTBE U MOSICHUTH CBSI3b MEXKIY HUMHU.
[IpeuiokuTh HE MEHEe JBYX Pa3IUYHBIX CIIOCOOOB HAaXOXKIACHUS YPaBHEHUH OPTOrOHAJIBLHOU
IIPOEKIMH MIPSIMOM, TIEPECEKAIOIEN 3aJaHHYIO IIJIOCKOCTh MOJI YIJIOM, OTJIMYHBIM OT MPSMOTO.
VYka3zaThb OCHOBHBIE CBOMCTBA (DOKAIBHBIX TOUEK M JTUPEKTPUC HEBBIPOXKJICHHON KPUBOW BTOPOTO
MOpsJKA.

Onucars NpUMEHEHNE MHBApUAHTOB KPUBOH BTOPOTO MOpsKa I MOJYyYEHUS] KaHOHHYECKOTO
YPaBHEHUSI KPUBOM.

JU1g KprBOM BTOPOTO MOPSAKA MOSICHUTH COAEPKAHUE MOHITHSI KAHOHMYECKOM CUCTEMBI KOOPIH-
HaT U METOJAMKY €€ TIOCTPOEHHUSI.
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IOLEHT Kadeaphl TEOPETUIECKON (HU3UKHU B.A. Kapnakos

IIporpamma cocraBieHa B cootBeTcTBUU ¢ TpeboBanusimu GI'OC BO no HampaBiIeHHUIO MO~
roroBku 10.03.01 MuadopmanmronHas 6€301MacHOCTb.

[IporpamMma paccMoTpeHa Ha 3ace/ilaHuu KadeIpbl TeopeTuuecKoi Gu3nKu

«03» mapra 2022 r.

[Tporokon Ne6 U.o. 3aB. kadenpoit N C.B. JloBuos

Hacrosimass mporpamMa He MoOeT OBbITh BOCIpPOHU3BeleHa HHU B Kakoil d¢opme 0e3

NpeABAPUTEIBHOIO0 MMCbMEHHOI'0 paspeuicHust Kacbe)lpbl-paspaﬁqunKa nporpaMmmal.
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