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1. Hesn, 3aaa4m U IVIAHUPYEMble Pe3yJIbTATHI 00yUEeHHUS 10 JUCHHUILIIMHE

K 0CHOBHBIM yensim OCBOGHUS TUCHMILIMHBI «JInHeiHas anreOpay cienyeT OTHECTH:

- BOCIIUTaHUE y CTY/IEHTOB O0IIe MaTeMaTU4eCKON KYJIbTYpBhI;

- IpUOOpETEHUE CTYJEHTaMH ILIUPOKOro Kpyra MaTeMaTHYeCKUX 3HAaHUN, YMEHUH U HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K MHAYKTUBHOMY U JIAYKTUBHOMY MBIIUICHUIO HApSIY C
pa3BUTHEM MaTEMATUYECKON UHTYHIINY;

- YMEHHUE CTYJCHTaMHU pa3BUBaTh HABBIKM CAMOCTOATEIBHOTO M3Y4YEHUS YUeOHOH M Hay4YHOI
JUTEPATYypBl, COAEPIKALICH MaTeMaTHYECKUE CBEICHUS U PE3yJIbTaThI;

- TOATOTOBKY CTYJICHTOB K JESITEIbHOCTH B COOTBETCTBHM C KBaJU(UKAIIMOHHON
XapaKTepUCTUKON OakajaBpa 110 HallPaBJICHUIO, B TOM yKciie (OopMUPOBaHNE YMEHUH UCIIOIb30BaTh
OCBOCHHBIE MATEMAaTUYECKHUE METO/IbI B TPO(ECCUOHATIBHON IEATEIIbHOCTH.

- IOATOTOBKY BBICOKOKBAJIM(PULMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBUAX LIHU(PPOBOI
TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHYECKUX PHUCKOB COBPEMEHHOW ITU(PPOBON IKOHOMHKH.

K 0CHOBHBIM 3a0auam OCBOECHUS AUCUUILINHBI «JIMHEelHas anredpay clieayeT OTHECTH:

- OCBOGHHME CTYJICHTaMH OCHOBHBIX TIOHSTHH, METOA0B, (OPMHUPYIOIIHMX OOIIYyIO
MaTeMaTHUYECKYIO ITOArOTOBKY, HEOOXOIUMYIO /JIsl YCIEIIHOIO PELIeHUs IPUKIIaIHbIX 3aa4;

- (opMupOBaHHME y CTyAeHTa TpeOyeMoro Habopa KOMIICTEHIMH, COOTBETCTBYIOIIUX €ro
HalpaBJICHUIO IOATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OOyuenne mno gucuumiuHe <«JIluHelHas anreOpa» HampaBieHO Ha (QOpMHUpPOBaHUE
y 00y4aroumxcs ciaeIyromnX KOMIETEHIINN:

Koa 1 HauMeHOBaHMe KOMIIETEHIIU I HNHaukaTopsl 10CTHKEHUS] KOMIIETeHIMHU

OIIK-3. Cnocoben mnpumensats coorBercTByrommid | MOIIK-3.1. YMmeer mNpuUMeHATb COOTBETCTBYIOMINI
(u3MKO-MaTeMaTHYECKHUIl arnapar, MeToIbl aHaiu3a U | (pU3MKO-MaTeMaTUUeCKUH anmapaT 0pH  peleHUH

MO/JICJIUPOBAHMUA, TEOPETUYECKOTO u | npodeccroHaNbHBIX 3a/a4.
SKCHEepUMEHTAIIbHOTO HccnenoBanuss npu pemenun | MOIIK-3.2. Ymeer mpuMeHSATh METOIBl aHaIM3a U
npodeccrnoHaNBHBIX 33134 MOJIETTHPOBAHH, TEOPETHIECKOTO "

OKCIICPUMCHTAJIBHOTO HCCJICAOBAHUA TMPpHU PCUHICHUUN
HpO(l)eCCI/IOHaJ'ILHBIX 3aga4

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucnunnuna «JIuHeiiHas ajaredpa» OTHOCUTCS K 00s13aTe/ibHOI yacTu 6s10ka b.1 yueGHOTO
wiana (kon muctumiuHel: b1.1.26.1) u u3yyaetcs B 1-m cemectpe. [Ipomexxyrounas arrecranus
—JK3aMeH.

HucuunnuHa  sBisercd obecneyuBaromei s komnereHuuun  OIIK-3,  dopmupys
MaTeMaTUYeCKUi amnmapar, HeOOXOAUMBIA i pelieHuss Npo(ecCHOHATBHBIX 3aJady B 00JacTH
DHEPreTUUECKOTO MAIIMHOCTPOCHHUS.

I/I?,yquI/Ie JAUCIHHITIIHHBI 6a31/1pyeTcsI Ha 3HAHWAX, YMCHHUAX W HaBbIKAX, IMOJYYCHHBIX IPU
OCBOCHHHU CJICAYIOIUX JUCHUIIJIMH U KYpPCOB!:

e MaTemaTuka (B paMKax CpeaHCTroO 06]1_[61"0 06pa3013aH1/151): 3HAaHWE OCHOBHBIX MOHSITHM
aﬂre6pbl, TCOMCTPHUH, JICMCHTAPHBIX (I)YHKI_II/II\/'I, YMCHHC pCIIaTh CUCTCMBI JIMHENHBIX ypaBHCHI/Iﬁ C
JABYMS HCU3BCCTHBIMU.

OCHOBHBIC TIOJIOKCHUS JAUCHUIINIMHBI  HUCIIOJB3YIOTCA B JalbHEHIIIEM npu H3Yy4YCHUU
CICAYIOUX TUCHUILIIMH 1 OCBOCHUHU 3JICMCHTOB 06p330BaTeJ'H)HOI71 IMporpaMMalI:
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e Maremaruvecknii anamm3 (b1.1.26.2, 2 cemectp): 3HaHHS MaTPUYHOTO arnmapara,
ompeAeNuTeNed, CHUCTEM JIMHEWHBIX YpAaBHEHUH TMPUMEHSIOTCS TPU  PEUICHUH  3ajad
TudepeHIaIbLHOr0 U HHTETPAIbHOTO HCUHCICHHUS.

e ®u3uka (b1.1.26.3, 2-3 cemecTpbl): BeKTOpHas aireOpa SBISICTCS OCHOBOM JJIsSI ONMMCAHUS
($u3nUecKruX BETUUMH (CUIIA, CKOPOCTh, YCKOPEHUE) U OTIepalluii HaJl HUMHU.

e TeopeTnueckass MexaHHUKa (B paMKax MPO(ecCHOHAIBHOTO LHUKJIA): METOJbl BEKTOPHOMN
anreOpbl U JIMHEHHON anreOpbl UCMONB3YIOTCS NPU pacyeTe KMHEMAaTHYECKHUX U JTUHAMUYECKHUX
XapaKTEPUCTUK MEXAHUYECKUX CHUCTEM.

e Conportunienne matepuajon (b1.1.15, 3-4 cemecTpbl): 3HaHUS 0 COOCTBEHHBIX 3HAUCHUSX
U COOCTBEHHBIX BEKTOpPAX MATPHI] MPUMEHSIOTCS MPU PELICHUHU 33]a4 Ha TJIaBHbIE HAMPSDKEHUS U
IJIaBHBIE OCU MHEPLIUU.

e JJIeKTPOTeXHUKA U iekTpoHuka (b1.1.7, 4 cemecTp): MaTpU4HBIA anmapat U METOJbI
pELLIEHUs] CUCTEM JIMHEWHBIX YPAaBHEHUI HCIIOJIB3YIOTCS IIPU pacdyeTe IEKTPUUECKUX Lenel (MeTox
KOHTYPHBIX TOKOB, METOJ] Y3JIOBBIX IIOTCHIHAJIOB).

e Teopusi paGouux mnpoueccoB mnopmHeBbIx asuraresei (b1.1.20, 4 cemecrp):
MaTeMaTUYeCKUN anmapar JUHEWHOH anreOpbl MPUMEHSETCs MpU 00paboTKe SKCIIEPUMEHTAIBHBIX
JAHHBIX U IOCTPOCHUH MAaTEMaTHYECKUX MoJiesiel pabounx MpoIECCOB.

e BolunciuTeibHasA THAPOra3oqUHAMUKA B TMPOEKTHPOBAHMM M BepHUKAIUHN
asurartedneii (b1.1.19, 4-5 cemectpbl): MeTOAbI JHMHEHHOW anreOphl SBISAIOTCS OCHOBOH ISt
YHCIEHHOTO PEIICHUs YPAaBHEHUH T'a30BON JUHAMUKH.

e [loaroToBKa M 3a1UTA BHINYCKHONH KBAJTH(UKAIMOHHON PadoThI: pe3yIbTaThl OCBOCHUS
TUCIUIUIMHBI  MCHOJB3YIOTCS  HPH  MaTeMaTHYeCKOM  MOJEIMpPOBAaHMUM U 00paboTke
AKCIIEPUMEHTAIbHBIX ITaHHBIX.

3. CTpyKTypa U coepkaHHue IUCUUILIHHBI
OO0m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIE eAMHUITBI -108 yacos.

3.1. Buabl yueOHoi1 paboThl M TPYA0EMKOCTh

Ne
/1 Bun yue6HO# paboThI Komtiecrso Cemecrtp 1
4acoB
1 AyIUTOPHBIE 3aHATHS 48 48
B tom uucre:
11. Jlexmn 16 16
12. CeMuHapCKue/TIPaKTHYECKUE 3aHATUSI 32 32
13. JlaGopaTopHble 3aHATHS - -
2 CamocrositensHas paboTa 60 60
3 ITpomexxyTouHas aTTeCTAIUS
JK3aMeH 2 2
Hroro 108 108




3.2. TemaTu4eckuii NJIaH M3y4YeHUs1 AU CHUNINHBI

Bc
er

qa
Cco

AynuropHas pabora

Jlek
Janzest

CemuHap
ckue/
MpaKkTH4e
CKHe
3aHATHUS

Jlabopat
OpHBIE
3QHATHSI

CaMmocto
STeNbHAs
pabora

Ceme
cTp 1

JIuHelinas anredpa

108

48

16

32

60

Paszgen 1. DneMeHTHI
JUHEWHOU anreOphl.
Marpuupl u
ONPEIEIIUTENH.
JeiicTBus HaT
matpunamu. CBOHCTBa
onpenennuTeneu

20

12

Pazpen 1. O6paTHast
Marpuua. Panr
MaTpuIpl. Pemenne
CHUCTEM JINHEUHBIX
anreOpanaecKux
ypaBHEHHH (MeTOx
Kpamepa, meTon
0o0OpaTHO MaTpuIbl,
meton ["aycca).
Teopema Kponekepa-
Kanennmu. OgHopoaHbie
CHUCTEMBI

28

12

16

Paznien 2. DneMeHTHI
BEKTOPHOH anreOpsl.
BexTopsl. JIuHelinbie
oTepanuy HaJ
BeKTOpamu. JInHelHas
3aBHCUMOCTb U
HE3aBUCHMOCTD
BEKTOpPOB. basuc.
KoopanHnats! BekTopa.
CkansipHOE, BEKTOPHOE
1 CMEIIaHHOE
MIPOU3BEACHUS
BEKTOPOB

24

12

12

Pasnen 2. Jluneiinnie
MIPOCTPAHCTBA.
Marpuua nepexo/a.
CoOCTBEHHBIC
3HAYEHHUS U
COOCTBEHHBIC BEKTOPHI
MaTPHUIIBI

12




Be Cemunap
er

ckue/
° A opHas paborta Tlex a e
TIATOPHAS T [IPaKTHY
ua Y. p p Yau p
CKUe

Cco
3aHATUA

Jlabopat
OpHBIC
3aHATUS

CamocTo
SITEJIbHAS
pabota

Paznen 3.
KommiekcHeie uncna u
MHOTO4IeHBI. DOpMBI
3aITUCH KOMITJIEKCHBIX
5 yucen. JerdcTBus Hag 8 4
KOMITJICKCHBIMH
yuciaamu. Paznoxenue
MHOTOYJICHa Ha
MHO>KHTEITH

Paznen 4.
AnamuTHdeckas
reomeTpusi. CHCTEMBI
KOOpJUHAT. Y paBHEHUS
IUTOCKOCTH U TIPSIMOM
Ha IJIOCKOCTH U B
MIPOCTPAHCTBE.
Bzaumnoe
pacIoIoKeHHE.
PaccrosHust u yrisl

10 4

Pasnen 4. Kpussie
BTOPOTO TIOPSAKA
(annurnic, runepbona,
mapaboia).
[Ipusenenue k
KaHOHUYECKOMY BUJTY.
[ToBepxHOCTH BTOPOTO
opsiaKa

HTtor
03a

1 108 48

ceme
cTp

16

32

60

3.3. Conepxxanue pa3iesioB Q¥ CHUIITAHBI
BBenenue

[Ipenmer, 3amaun U conepkaHue AUCUMIUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTUS JAUCLUILIMHBIL.
CtpyKTypa Kypca, €ro MeCcTo M poJib B TIOJIFTOTOBKE OaKkanaBpa, CBSA3b C IPYTUMHU TUCIUTITHHAMMU.




Paszgea 1. DiieMeHTHI JJMHEHHOH aaredpbl

Tema 1. MaTpuubl u onpeaeJnuTe M.

[Tonsitue matpunel. Buast matpun. JelictBus Hax marpunamu. Onepanuy HaJl MaTpuLiaMu U
ux cBoicTBa. OmpenenuTenu, UX CBOMCTBAa M BbIUUCIeHU. [IoHATHS MUHOpA U alreOpandeckoro
JonojnHeHus. PasnojkeHue ompenenuTens MO 3J€MEHTaM CTPOKM WM cTonOua. Beruncinenue
OINIPEACIUTENEH PA3IIMYHOIO ITOPSAIKA.

OOpaTtHasi MaTpHlla U aIrOPUTM €€ BBIYUCICHUS. DJIeMEHTapHbIE MPeoO0pa3oBaHUs MaTPULL.
[TpuBeneHre MaTpUIIbl K THAarOHAIHLHOMY WM TpamnelueBUIHOMY BUly. MaTpuuHas gopma 3anucu
CUCTEMBbI JINHEHHBIX alredpandyeckux ypaBHeHui. Panr maTpusl.

Tema 2. Pemenne cucreM JUHEHHBIX aJIre0pandecKux ypaBHEHHUI.

CucreMbl JIMHEHHBIX anreOpanvyeckuX ypaBHEHUU, OCHOBHbIE MOHATHUS. PemieHue cuctem
JUHEHHBIX ypaBHEeHU MeTo10M Kpamepa, meTtoom obpaTHoit MaTpuilsl, MmeTosioM ["aycca. Teopema
Kponekepa — Kanennu. Penenne npou3BoIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUN metonoM [aycca.
Perenrie 0JTHOPOJIHBIX CUCTEM JMHEHHBIX ypaBHEeHU. Kputepuil cyecTBOBaHUS HETPUBHAIBHBIX
peLeHui.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. Jlunelinble omepanuu HaJ BEKTOpaMH, WX CBOMCTBa. JIMHEWHBIE KOMOWHALIMH
BEKTOpPOB. JIMHEIHAs 3aBUCMMOCTh M HE3aBHCUMOCTb BEKTOpPOB. ba3uc CHCTEMBI BEKTOPOB.
EnMHCTBEHHOCTH pa3iioKeHUs BEKTOpa 1o 6aszucy. OpTOHOPMUPOBAHHBIN Oa3wC.

Tema 2. CkanspHoe, BEKTOPHOE M CMEIIAHHOE IMPOU3BEICHHS BEKTOPOB, UX CBOMCTBA.
VYcioBUsST  OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. Brruncienue
CKaJIIPHOTO, BEKTOPHOTO W CMEIIAHHOTO IMPOU3BEACHUN BEKTOPOB, 33/JaHHBIX KOOpAMHATAMU B
OPTOHOPMHUPOBAHHOM Oa3zuce.

Tema 3. Jluneiinsle npoctpaHcTBa. [loHsTHe O0a3zMca NPOCTPAHCTBA T'€OMETPUUYECKUX
BeKTOpOB. [IpeoOpazoBaHKe MaTpHIbl JIMHEHHOTO oneparopa IpH mnepexoje oT Oaszuca k Oasucy.
CobcTBeHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPBI MaTPHUIIBI.

Pa3zgen 3. KoMIuiekcHBIE YHCIa 1 MHOTOYJIEHBI

[ToHsTHE KOMIIJIEKCHOI'O YHCJA. cDOpMI:I 3allMCl KOMIIJICKCHBIX YHCCII. I[eﬁCTBHH Hazx
KOMIIJICKCHBIMHA YU CJIaMH. CDopMyna MyaBpa. H3BnedeHue KOpH: N-0i MOJIOKUTEIBLHOM CTEIIEHU U3
KOMILIIEKCHOTO uncia. Pa3nokeHne MHOTOUIeHA HA MHOXKUTeIH. OCHOBHAS TEeOpEeMa anrerH.

Pa3nen 4. AHannTHuyeckasi reoMeTpust

Cucrembl koopauHar. JlekapTOBBI MNPSMOYTOJbHBIE KOOpAWHATHI HA IUIOCKOCTM WM B
npocrtpancTse. [lonspHas cuctema KOOpAUHAT.

Tema 1. IIpsiMmble H IOCKOCTH

PaznuyHble TUOBI ypaBHEHHMH IIJIOCKOCTM W YpaBHEHUW MpsMOW (HAa IUIOCKOCTH M B
IPOCTPAHCTBE).

Beruncnenne paccTossHUNA MEXy 1BYMs TOYKaMH, TOYKOM U MPSMOMN, TOUKOW U IJIOCKOCTBIO.

Beluncnenue paccTosHUS MEXKIY CKPEIMBAIOIIUMHUCS IPSIMBIMH.

Beruncienye yriioB Mex1y IByMsl PSMBIMH, ITPSIMOM U IJIOCKOCTBIO, IBYMsI INTOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEpPXHOCTH BTOPOI'0 NMOPSIKA



Kpusble Broporo nopsiika, ux reoMETpUYECKUE CBOMCTBA U ypaBHeHUs. [IpuBenenne kpuBoit
BTOPOTO MOPSAAKA K KAHOHUYECKOMY BHLY.

YpaBHEHHE OBEPXHOCTH BTOPOro mopsaka. Kanonnyeckue ypaBHeHuUs: chepsl, HIUIMIICOUIA,
KOHYyca, runepOosiona, napabonaousa.

3.4. TeMaTnka ceMHHAPCKUX/NIPAKTHYECKUX U J1a00pPaTOPHBIX 3aHATHH

3.4.1. CemuHapckue/paKTHYeCKUE 3aHATHS

Cemectp 1
No /i1 Ne pazzena HanmenoBanue CEMHHAPCKOT0/TIPaKTHIECKOTO TpynoeMKocThb

- JUCTIATUTAHBI 3aHITHS (dac.)
Matpunsl. JlelicTBug Hag MaTpUIaMH (CIOKEHHE

1 Paznen 1 p A p ( ’ 2
YMHOXEHHUE, TPAHCTIOHUPOBAHHE)

2 P | Omnpenenurenu 2-ro, 3-ro ¥ n-ro nopsaxa. CeoicTaa 2

aznen N .

ompenenureneil. Berancnenue onpenenureneit
OOparHast Marpuia. AJTOpPUTM  BBIYHCIIEHMS.

3 Paszgen 1 P P P 2
MartpuuHble ypaBHEHHUS

4 P | Pewenne cucreM NMHEHHBIX ypaBHEHUH METOIOM 2

aznen .

Kpamepa u MmeTo10M 00paTHOIT MaTpHIIbI
Pewenne cucreM NMHEHHBIX ypaBHEHUH METOIOM

5 Paznen 1 l'aycca. Panr warpuisl. Teopema Kponexepa- 2
Kanemnu
Perienrie mpoM3BOJBHBIX KM OJHOPOJHBIX CHCTEM

6 Paznen 1 . P N P 2
JIMHENHBIX YpaBHEHH MeTo10M ["aycca
Bekropel. JIuHeliHbIe onepanMyu HaJ BEKTOPAMH.

7 Paznen 2 JluHeitHast 3aBUCUMOCTH U HE3aBUCUMOCTh BEKTOPOB. 2
Basnc
Koopnunatel BekTopa. Pasznoxenwe BekTopa IO

8 Pasnen 2 . 2
6azucy. OpTOHOPMHUPOBAHHEIH Oa3uc
CkalsipHOE  TPOM3BEIEHHE BEKTOPOB. Y CIIOBHE

9 Paznen 2 P p P 2
OpPTOTOHANBFHOCTH. BEIUUCIICHNE YTIIOB
BekTopHoe mpom3BeneHHE BEKTOPOB. YCJIOBHE

10 Paznen 2 KOJUTMHeapHOCTH. [lmomanp mapajurenorpaMma  u 2
TpeyrojbHUKa
CMelmiaHHOe TPOU3BEACHHE BEKTOPOB. Y CIOBUE

11 Pazgen 2 KoMIutaHapHOCTH. OO0BeM mapaUieNenuieaa Hu 2
MTUPAMUJIBI




No H/H NQ pazaeina HaI/IMeHOBaHI/Ie CeMI/IHapCKOFO/HpaKTI/I‘{eCKOFO prI[OCMKOCTL
- JUCUHIIIAHBI 3aHATHS (gac.)
Jluneiible mpocrpaHcTBa. Martpuna nepexoaa.
12 Pazgen 2 CoOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI 2
MAaTpHILBI
KOMHJ’ICKCHLIG quclia. Anre6pa1/1qec1<a51,
13 Pazmen 3 TPUTOHOMETpPHYECKass W TOKa3aTelbHas (OPMEI. 2
HCI;IICTBHSI HaJd KOMIIJICKCHBIMHA 4YUCJIaMU
VYpaBHEHHS IIOCKOCTH B IIPOCTPAHCTBE. Y paBHCHHS
14 Pasnien 4 pasHe pocTp P 2
npsAMOU Ha MJIOCKOCTU U B IPOCTPAHCTBE
BzanMHOe pacmonoskeHHe NPSAMBIX M IIJIOCKOCTEH.
15 Pasnien 4 P p 2
Paccrosnus u YIJibl
Kpusele BTOpOro mopsaka. Dmummic, rumnep0oia,
16 Paznen 4 P P PR P 2
napabona. [IpuBesieHre K KAHOHUYECKOMY BULY
Hroro 3a
32
1 cemecTp
4. YueOHO-MeTOAuYeCKOe 1 MH(OPMAIITUOHHOE 00ecriedyeHue
4.1. HopmaTtuBHbie 1okyMeHTbI 1 'OCThbI
1. OI'OC 13.03.03 «DHepreTudeckoe MalIMHOCTpOCHHUE» (YpOBEHb OakanaBpuaTa).
YrBepxnén npukazom MunoOpHayku Poccun ot 28 deBpains 2018 r. Ne 145:
2. Akanemudeckuil y4eOHbBI TmiaH Mo HampaBieHuto mnoarotosku: 13.03.03

«Queprernueckoe mamuHoctpoeHue» I[lpoduns «lIpoekTupoBanue M dKCIUTyaTalvs JBUTATENeH
JUTSL TPAHCTIOPTA U Masiol sHepreTukm». @opma oOydenus — ounas. 2025.

3. Vka3 Ilpesunenta Poccuiickoit ®eneparuun ot 01.12.2016 Ne 642 «Crparterumn
Hay4YHO-TEXHOJIOrHYeCKoro pazsutus Poccuiickoit denepanum.
4. [Tpuka3 MunucrepcTBa oOpa3zoBaHusi U Hayku Poccuiickoii ®enepauuu ot

23.08.2017 Ne 816 «O6 yrBepxaenuu Ilopsiika mpuMeHeHHs OpraHU3alusIMU, OCYIIECTBISIOIIUMHI
00pa30BaTeNbHYIO JESATEIbHOCTh, AJIEKTPOHHOIO OO0Y4YEeHMsI, JAMCTAHIMOHHBIX OOpa30BaTEIbHBIX
TEXHOJIOTUH MPH peaan3alyu 00pa30BaTebHBIX IPOrpaMM».

4.2. OcHOoBHas1 JIUTEpaTypa

1. 3abonorckuit B.C. JluneliHas anreOpa W aHanuThyeckas reoMeTpus (yuyeOHBIN
KOMIUIEKC): ydeOHoe mocobue, 2-e uza. Crep. M.: U3n-so MHOPA-M, 2022. 309 c. (Beicuiee
oOpa3oBaHue: OakanaBpHar).

2. Cuporuna M.K. Jluneiinas anreOpa u aHaquTH4YecKas T€OMETPUs: MHTEPAKTHUBHBIN
Kypc: yuebHoe mocobue st By3oB. CII6, M3n-Bo Jlans, 2022. 180 c.
3. Kypc nexuuii mo auHeiHON anredpe u aHaIUTHIECKOM TeoMeTpuu: yueOHoe rmocooue.

/I Kyapseues b.1O., Marsm B.U., [TokazeeB B.B., Uepkecora I'.B.. M.: MI'TY «MAMMNy, 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsiit pecypec. ]
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http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3. lonoHUTEIBHAS JIUTEPATYPA

1. Kpatkwuii Kypc BbICIIeH MaTeMaTHKH [ JIEKTPOHHBIN pecypc]: yued. - DIEKTpOH. JaH.
- Mocksa: amkos u K, 2017. - 510 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/93522. -
3arii. ¢ sKpaHa.] .

2. 3yokoB B.T'., JIsxosckuii B.A., Mapteiaenko A.W., Munocues B.b., [Tymkaps E.A.
Kypc maTemaTuku 11 TEXHUUECKMX BBICIIHNX Y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

3. Uneun B.A., Ilo3usk O.I'. Ananutudeckas reomerpusa. M.: Hayka. ['maB. pen-us
¢u3uko-matem. uT-pel, 1988. 224 c.
4, bexnemuines, /[.B. Pemenue 3aga4 u3 Kypca aHAIMTUYECKOW TEOMETPUU U IMHEHHOMN

anreOpsl [ DIEKTPOHHBIN pecypc]: yued. mocodue - DneKTpoH. naH. - MockBa: ®uszmatiut, 2014. -
192 c. [Pesxum mocryma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. DnekTpoHHBbIE 00pa30BaTeIbHbIE PECYPChI

[TpoBeneHme 3aHATHI U aTTECTAI[Mil BO3MOXKHO B IUCTAaHIIMOHHOM (popmare ¢ MpuMEHEHHEM
CUCTEMBbl JUCTaHUMOHHOro o0yuyenus yHusepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTuka» 3IEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo Bcem paszmenam

HPOTrPaMMBI:.

Hazpanue 0P

JluHeliHass W BEKTOpHAas https://online.mospolytech.ru/course/view.php?id=33
anrebpa 68

AnHanutudeckast https://online.mospolytech.ru/local/crw/course.php?id
reoMeTpHUs =2843

Jluneiinas  anrebpa U https://online.mospolytech.ru/course/view.php?id=46
aHAJIMTUYECKasi TEOMETpUs 2

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHuss pabOT B JUCTAaHLMOHHOM (popMaTe YCTaHABIMBAETCS OTJIEIbHBIMU
pacrnopspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/Wiu IEHTPOM yueOHO-METOIUYECKON pabOTHI.

Ka)KI[Hﬁ CTy,)IeHT 0660H€‘I€H I/IHI[I/IBI/I)IyaJ'II)HBIM HGOFpaHI/ILIeHHBIM )IOCTyHOM K BJIGKTpOHHOfI
OMOIMOTEKE MOCKOBCKOT'O MIOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHCT-pecprLI BKJIFOUAKOT y‘le6HO-MeTOI[I/I‘leCKI/Ie MaTepHraJibl B J3JICKTPOHHOM BHIC,
MIpe/ICTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTH4YeCKOro 00pa3oBaHUs

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

ITone3nrie y‘le6HO-MeTO,HI/I‘leCKI/Ie 158 HH(bOpMaHHOHHBIe MaTCpHraJIbl IIPCACTABIICHBI Ha cairax:

http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenr pecypcoB HHGMOPMALMOHHO-TEIEKOMMYHUKAIIMOHHONH ceTH «MHTepHeT» s
OCBOCHHMS JUCHHUIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JInueH3MoHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecrevyeHue
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https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

No | HaumeHoBanwme Pa3zpabotunk T1O | JoctymHoCTh Ccpuika Ha  Emmvblii  peectp
(paBooOnamaTenn) (JMTIeH3HOHHOE, poccuiickux nporpamm st 9BM u
CBOOOTHO B/l (mpu Hamm4un)
pacnpocTpaHsieMoe)
1 | Astra Linux | OO0 "PYCBUTEX- | Jluuensnontoe https://reestr.digital.gov.ru/reestr/30
Common Edition ACTPA" 5783/?sphrase_id=954036
2 | MoitOduc 000 "HOBBIE [ JIunensznounoe https://reestr.digital.gov.ru/reestr/30
OBJIAYHBIE 1558/?sphrase_id=943375
TEXHOJIOI'MN"

4.6. CoBpeMeHHbIe NIPo¢eccHOHATBbHBbIE 0a3bI JAHHBIX U HHGOPMALMOHHbIE CTIPABOYHbIE
CHCTEMBI

Ilepeyenn pecypcoB cetu UHTepHET, JOCTYNHBIX AJI5l 0CBOEHHS TUCHUILINHBI:

Ne | HaumenoBanue CchlnKa Ha pecypc HoctynHocTh

WHdopmannoHHO-CIIpaBOYHBIE CUCTEMBI

Hoctynna B cetu HHTepHer

Stack Overflow https://stackoverflow.com/ .

6e3 OrpaHUY4CHHUU
Wugopmanmormpie PeCypeH Cern http:// www.consultant.ru HocrymHo
Koncynpsrantlliroc

IMopran @enmepanbHBIX TOCYIaPCTBEHHBIX
obpa3oBarenbHbIX CcTaHAapToB Bhicmiero | http://www.fgosvo.ru. HocrtynHo

obpazoBaHus

9HGKT]I)OHHO'6I/I6J'II/IOTG‘IHLIC CHUCTCMBI

Jlaub https://e.lanbook.com/ HocrynHa B cetun WurepHer
0e3 orpaHHYCHUN

IPR Books https://www.iprbookshop.ru/ | Jocrynxa B cetu WuTepher
0e3 orpaHHYCHAN

[podeccronanbHpIe 0a3bl JAHHBIX

Basa jmaHHBIX Hay4HOM syexTpoHHOH | http://www.elibrary.ru HoctymHo
OouboTeKH
(eLIBRARY.RU)

Web of Science Core Collection - | http://webofscience.com HocrymHo
HoJIUTeMaTHIeCKast pedepaTuBHO-
6ubnmorpadudeckas u

HayKkoMeTpudeckas (OmubnmnomeTrpuueckas)
0asa JaHHBIX

5. MarepuajibHO-TeXHUYECKOe o0ecredeHne U CHUNIMHBI

12


https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHo — TeXHHUYecKas 0a3za yHHBepcHTETa OOeCreyMBaeT NMPOBEICHHE BCEX BHIOB
3aHSITHH, PEAYCMOTPEHHBIX yYEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHHUTAPHBIM U
[IPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «MatemaTrka» He pacrojiaraet COOCTBEHHBIM ayIUTOPHBIM (DOHIOM U UCIIOJIb3YET
yueOHbIC ayTUTOPUH U3 001Iero GoHIa YHUBEPCHUTETA.

[lpy HEOOXOMUMOCTH JUIS TPOBEJICHUS WHTEPAKTUBHBIX MNPAKTHUCCKUX 3aHATHI
UCIIOJIB3YHOTCA KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToauyecKue peKoMeH1aluu
6.1. MeToanyeckue peKoMeHIAIMM J1JIsl PenoaaBaTeJisi
10 OPraHu3aIuu 00y4eHus

[Ipexxne Bcero, ciaemayeT OOpaTHTh BHUMAHHE CTYJIEHTOB HA TO, YTO MPAKTHYECKH BECh
M3y4aeMblil UMM MaTepuai He TpeOyeT Kakoi-mubo crenranbHO (AOMOIHUTENBHOMN) MOATOTOBKH U
BIIOJIHE MOXXET OBITh YCIEIIHO M3Y4YCH, €CJIH CTYACHTHI OYAYyT MOCENaTh 3aHSTHS, CBOEBPEMEHHO
BBIMIOJHATH JIOMAIllHUE 33JaHHsl U TOJB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IUIaHOBBIX
KOHCYJIbTAIIMM B TEUCHUE KAXKJOr0 ceMecTpa. Bomeamme B Kypc MaTEMaTUKUA Pa3eiibl ABISIOTCS
KJIACCUYECKHMH, B TO € BPEMsI OHU IMPAKTUUYECKHM OPUEHTUPOBAHBI, TAK KAaK MMEIOT LIMPOKOE
pacnpocTpaHeHUE I PEMIEHUs Pa3HOro poja 3aJad BHYTPH CaMOMl MAaTEMATHKHU W MPHUKJIAIHBIX
3amay. MIX ocBOeHME MOMOXET CTYJEHTaM JIOTMYECKH BEPHO, APIYMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M MMCBMEHHYIO pPedb, YCIEIIHO MPUMEHSATh HAKOIUICHHBIC 3HAHHS B MPOPECCHOHATHHON
JIeATEIbHOCTH.

HeoOxonuMo ¢ camoro Hauana 3aHATUH pPEKOMEHJ0BaTh CTYJEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIbHYIO JIUTEPATypy, @ B KOHIIE CEMecTpa JaTh CIHCOK BOIIPOCOB /il MOJATOTOBKH K
DK3aMEHY.

Ha nmepBoM 3aHSATHH 1O TUCHUIUIMHE CIEAYyeT 0043aTeNbHO MPOUH(POPMUPOBATH CTYIEHTOB O
BUJE U (HOpME TPOMEKYTOUYHOW aTTECTAMH IO JUCIUILINHE, CPOKaX €€ MPOBEACHHUS, yCIOBHIX
JIOIyCKa K TPOMEXKYTOUYHOM aTTECTAlUU, IPUMEHAEMbIX BUIAX IPOMEKYTOUHOIO KOHTPOJIS.

N3noxeHne TEOpETUYECKOro Marepuana JOJHKHO COMPOBOXKAATHCA HILIFOCTPATUBHBIMU
npuMepamMu, TIIATENbHO OTOOpaHHBIMU MpPENoAaBaTeNieM TaK, YTOObI TEXHHUYECKHE TPYIHOCTH U
BBIKJIQJIKA TP PEHICHUHM 3aJa4d HE OTBJICKAIW OT TJIABHOTO: OCMBICIEHUS HUIEU U CYTH
npuUMeHsieMbIX MeToJ0B. CreayeT Bceraa yKa3blBaTh MPUMEPBI MPAKTUYECKOIO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATHUIX YpaBHEHUN U HOpMYII.

[TpakTHyeckue 3aHATHS TOJKHBI OBITh OPraHM30BAHBI IMPENOJAaBaTENIeM TaKUM 00paszoM,
yTOOBI  OCTaBaJOCh BpEeMS Ha TEPUOJUYECKOE BBITIOJIHEHHE CTYJIEHTaMHU HEOOJBIION
CaMOCTOSITENILHOM paObOThI B ayAUTOPUH IS TPOBEPKU YCBOCHUS U3TI0KEHHOTO MaTepHana.

[IpenonaBarenb, BeAyNIMHA MPAKTUUECKHE 3aHATHS, JODKEH COTJIacOBBIBATH yueOHO-
TEMaTUYECKU JI1aH 3aHATHH C JIEKTOPOM, UCTIOTIb30BaTh €AUHYIO CHCTEMY 0003HAUYECHUH.

[IpenonaBarento cieayeT T0OMBATHCA CUCTEMATUYECKONW HEMPEPHIBHON PabOTHI CTY/IEHTOB B
TE€YEHHE CEeMeCTpa, HEOOXOAMMO BBISBIISATH CUJILHBIX CTYJICHTOB U MIPHUBJIEKATh UX K HAYYHOU padore,
K Y4aCTHIO B Pa3HOIO pOJia OJIMMIIMAAAX U KOHKYypCax.

CTyaeHT AOKEH OILIYIIATh 3aMHTEPECOBAHHOCTh MPENOJaBaTesl B JOCTHKEHUH KOHEYHOTO
pe3yabpTaTa: B IpHOOpPETEHUH 00yUJalOIIUMHUCS TPOYHBIX 3HAHUM, YMEHHUH U BIIaJIEHUsI HAKOTIJICHHOMN
uH(popMaIel s penieHus 3a1a4d B IpoeCcCHOHATBHON e TEIBHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

Bo3MoxHO npoBeieHHE 3aHATUN M aTTECTallMi B IUCTAaHIMOHHOM (opmaTe ¢ MpuMeHEHHUEM
CHCTEMBI AMCTAaHIIMOHHOTO 00yueHust yausepcutera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-

dbenpoit «MareMaTHKa» NIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).
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HOpSIIIOK IMPOBCACHU pa60T B AUCTAHIIMOHHOM (I)OpMaTe YCTAHABJIMBACTCA OTACIIbHBIMU
PactopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH paboTe W/WiIH IEHTPOM yu4eOHO-METOINYECKON PabOTHI.

6.2. MeToanyeckue yKazaHus 1Ji 00y4al0UINXCS 110 0CBOEHUIO
JUCHHUILTHHDBI

Pa3zgen: 3j1eMeHTHI JIMHEHHOM aaredpbl

Martpuusl 1 onpeneaurenu. IIpexne Bcero, CTyAeHT AOKEH IOHATh, YTO MaTpULa — 3TO
Tabyuua yucen (MpuueM 3Ta TadiIuia MOKET UMETh OJJMHAKOBOE YUCIIO CTPOK U CTOJIOLIOB, @ MOXKET
OBITh U MIPSMOYTOJILHOM ), @ OIIPEESITUTENb- 3TO YUCIIO, 3aIIMCHIBAEMOE B BUJIE KBAIPaTHOU TaOIHIIbI,
TO €CTh ONPEIECIUTENIN CYIIECTBYIOT TOJIBKO Yy KBAaIPATHBIX MaTPULL.

Crnenyer oOpaTuTh 0cO00€ BHUMaHUE Ha OINEPAIUI0 YMHOXKECHHUS MPSIMOYTOJIbHBIX MAaTpHIl U
MOHSTh, KAKUM IOJy4aeTcs MOPANOK MaTpullbl — mpou3BeneHus. OCOOEHHOCTh MATpHI] TaKXKe

COCTOMT B TOM, 4TO MpOHM3BEIEHHE MATPHI[ HE IMepecTaHoBouHo, To ecth ABZBA Crenyer
00s13aTesIbHO YOAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxubpiM sBisieTcss moHsATue oOpaTtHOM Marpuubl. Hano 3HaTh ycinoBHe CyIECTBOBaHUS
o0paTHOW MaTpHIlbl MU AITOpUTM ee noctpoeHus. Ilocie ee BbIUMCIEHUS 1LI€I€CO00pa3HO JeslaTh

IIPOBEPKY MPABUIBHOCTU PELICHUS, BBIIOJHUB OINEPALUI0 YMHOXXECHUS A"A=E (momxkHa
HOJYYUTHCS €IMHUYHAS MaTPULIA)

[Ipu n3ydyeHuM ompenenuTeNed HaJgo YETKO YCBOMUTH IMOHSTHUS MUHOpA, anredpanyeckoro
JIONIOJIHEHUS, 3HAaTh MHOTOYHUCIIEHHbIC CBOWCTBa ompenenurensd. [l OCBOEGHUS TEXHUKHU
BBIUUCIICHUSI ONpEACTUTENeH 1enecooOpa3Ho, BHIOPaB IMPOU3BOJIBHBIA ONPENEIUTENb BBIIIE
TPETHEro MOPSJIKA, PACKPHITh €0 PA3IMYHBIMU CLIOCOOAMHU, IPUMEHSS Pa3JI0KEHHE U IO CTPOKaM U
no cronbnam. OOpatuTe BHUMaHHUE, KAKHE CTPOKH (CTOJOLBI) MPEANOYTUTEIbHEE BBIOMPATh IS
PACKPBITUS ONPEAETUTENS], YTOOBI YIIPOCTUTH ero BeruuciaeHne. Oco6eHHo 3(hpeKTUBHO BBIYMCICHHUE
OIPEAEIUTENS C MOMOIIBIO IEMEHTAPHBIX MpeoOpa3oBaHUM, MPUBOAAIIUX €r0 K TPEYrojJbHOMY
BUJLY.

[Tpu n3ydyeHuM pelieHui cucTeM JIMHEHHbIX anredpandeckux ypaBHeHui (CJIAY) obpatute
BHHUMAaHUE, MPEXKJIE BCEro, Ha MOHATUE PELICHUs] CUCTEMBI U YCIIOBMS CYLIECTBOBAHUS PELIECHUN B
3aBUCHUMOCTH OT COOTHOILIEHHS MEKy PAaHTOM MATPHI[bl, PAHIOM PACIIMPEHHON MaTPHULIbl CHCTEMBI
U YMCJIOM HEU3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHHE HA YCJIOBMS NpPUMEHEHUs (HopMmys
Kpamepa u wmeroma oOpaTHOW MmaTpuubl. BHuMartenbHo pas3Oeputre mOpUMEphl pELIEHUS
NPOM3BOJIbHBIX CHUCTEM JIMHEHHBIX anredpanuyeckux ypaBHeHUM wmerojnoM [aycca (BBeneHue
0a3uCHBIX U CBOOOHBIX MEPEMEHHBIX ).

Pa3nes: JieMeHTbl BEKTOPHOM aaredpnl

[Tpu n3ydyeHuu AaHHOH TeMbl 0OpaTUTE BHUMAaHUE Ha JIMHEHHBIE ONlepaliiy HaJl BEKTOpaMHu, Ha
MOHATHUS JIMHEMHOM HE3aBUCUMOCTH M JMHEWHOW 3aBHCHMOCTH BEKTOPOB, Ha (pyHIaMEHTaJIbHOE
MOHsAITHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oasmca), Ha pPa3lIOKEHHE
BEKTOpa 1o 0azucy.

3HaTh ONpeJeNeHrne, T€OMETPUUYECKUE CBOWCTBA CKAJISPHOIO, BEKTOPHOI'O M CMEIIAHHOTO
NPOM3BEACHUS BEKTOPOB, (POPMYIIBI JUIsl UX BBIYUCICHUS B BEKTOPHOM M B KOOPAMHATHOH (opme.
OO0s3aTenbHO 3HaTh U YMETh MPOBEPATH YCIOBUS OPTOIOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YMCJ1a 1 MHOTO4JIEHbI

B sToM pazpnene, npexie Bcero, Halo0 NOHATH, YTO KOMIUIEKCHOE YMCIIO IBUJIOCh PACIIUPEHUEM
MOHSTHS IeHCTBUTENIbHBIX YUCEIl, 3HATh ONpeiesieHne U TpU (OPMBI 3alTMCH KOMITJIEKCHOTO YHCIIa
(anrebpanuecKyio, TPUTOHOMETPUUECKYIO M TOKa3aTelIbHYI0), TEOMETPUUYECKYI0 HWHTEpPIPETAIHIO
KOMIUIEKCHOTO YMCJIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM KOMILJIEKCHBIX
YHCcel U MHOXECTBOM TOUYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (opmyny Oitnepa. KomruiekcHbie
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YrCIia MOYKHO M300pakaTh C TIOMOIIIBIO BEKTOPOB Ha KOMILIEKCHOH 1iockocTu. [Toaromy oneparuu
CJIO)KEHUSI ¥ BBIYMTAHMS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEIICHBI K OICpAIMsIM CIOXCHUS U
BbIYUTAHUA COOTBCTCTBYIOIIUX BECKTOPOB.

Hamo 3HaTh W yMeTh BBINOJHATH OINEPAIMHM YMHOXXCHUS, JCIICHHS, BO3BEICHUS B
MOJIOKHUTEIBHYIO CTENEeHb KOMIUIEKCHBIX YHCEN, 3alHCAHHBIX B TPUTOHOMETPUYECKOH (opme,
U3BJICUCHHS KOPHS N-OH CTEIIEHN W3 KOMIUIEKCHOTO YHCIIA.

CJIC[[yCT O6paTI/ITB BHMMAHHMEC Ha TO, 4YTO MHOXCCTBO KOMILJICKCHBIX YHCCII SABJIISACTCA
3aMKHYTBIM, TO €CTh JIF00ast anredpandeckas oneparys HaJi KOMIUICKCHBIMU YMCJIaMH HE BBIBOJTHUT 32
npezensl 001acTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuvHbIC BUIBI Pa3JIOKCHHUS MHOTOWICHA HA MHOXKHTENH ISl CIlydaeB, KOTIa
cpeau KOpHEHl MHOrowieHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHbIE KOPHHU. DTH CBEIEHHUS OyayT
UCTIOJIB30BaThCS, HAPUMEP, B HHTETPATbHOM HCYHCIICHUH TTPU BBIYMCIICHUN HHTETPAJIOB OT JPOOHO-
panMoOHANBHBIX (PYHKUIWH, IPU PEIICHUH JTUHEHHBIX OJHOPOAHBIX IU((epeHINaTbHBIX YPaBHEHUH
N-To MopsiaKa ¢ MOCTOSTHHBIMU K03 punmeHramu.

Pa3nesi: AHaJIMTHYECKAsl TeOMeTPHUsi

[Tpy M3ydyeHUN aHATUTHYECKONH I€OMETPUU CIIENYET, MPEKIE BCEro, MOHSTh, UTO €€ 3aaadei
SABJIACTCA U3YYCHHUEC I'COMCTPHUICCKUX O6T)€KTOB IIpy MOMOIIN AHAJIUTHYCCKUX MCTOIOB aﬂre6pm u
MaTeMaTHYECKOr0 aHajiu3a. B OCHOBE TaKOro IMOAXOJa JIKHT METOJ KOOPIWHAT, BIICPBBIC
cucremaruuecku npumeHeHHbI P. JlekapTom. OCHOBHBIE NOHATHS T€OMETPUM (TOYKa, MpsMasd,
TUIOCKOCTB) SIBJISIFOTCS HEONPEACISEMBIMU, W JUI UX ONMUCAHUS NMPUMEHSCTCS aKCHOMATHYCCKUH
METOoO, HO3BOJ’IHIOHIHI>1 YCTAaHOBUTH B3aMMHO OJHO3HAYHOC COOTBCTCTBHUEC MCKIY MHOXKXECTBOM TOUYCK
NPSIMOM ¥ MHOXECTBOM JICHCTBUTEIILHBIX YUCEI H, TAKUM 00pa30oM, BBECTH CUCTEMY KOOP/MUHAT.

Hano geTko ycBOuTH pa3nuyHbie POPMBI ypaBHEHHUH MPSIMOM U TUIOCKOCTH YMETh MEPEXOIUTh
oT oHO# Qopmbl K Apyroil. CreayeT OCMBICTUTh U YCIEIIHO MPUMEHSTh PEIICHUs KJIACCHUECKUX
3314 AHAJIMTUYECKOM TI€OMETPUM O B3aWMHOM pPACIIOJIOKEHUU IPSAMBIX U IIOCKOCTEH, yYMETh
OIIPENENIATh YIIIbl U PACCTOSHUS MEXKIy Pa3JINYHBIMH [€OMETPHUYCCKUMU OObEKTAMHU.

OTMeTuM B 3aKJIIOYEHHE, YTO YCIEIIHOE M3YyYeHUE MUCHMIUIMHBI « JImHeWHas anreOpay,
npuoOpeTeHrue HEOOXOAMMBIX KOMIICTCHIIMH, YMEHUW M HABBIKOB BJIAJICHHS MATEMAaTHYCCKUM
anmaparoM TpeOyeT OT CTYACHTOB OOJIBIION CaMOCTOSITENLHON paboTel. OOpaTuTe BHUMAaHUE, YTO
KOJIMYECTBO YaCOB, OTBOJUMBIX HA CAMOCTOSITENIbHYIO pab0OTy B COOTBETCTBUU C YUCOHBIM IJIAHOM,
OOJIBIIIE YKCIIa YaCoB, OTBOJAUMBIX HAa BCC BUJbI Ay IUTOPHBIX 3aHSTHH.

7. ®oHJ OLEHOYHBIX CPEICTB

@DOH/J1 OLIEHOUHBIX CPEJCTB NpezacTasieH B [Ipunoxenun 2 k paboueil mporpaMme 1 BKIIOYAET
pasaens:

1. MeTopl KOHTPOJIS U OLICHUBAHMSI pE3YJIbTaTOB 00yUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTATOB 00yUEHUS

3. OueHoYHBIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTouHast aTTecTalus

7.1. MeTobl KOHTPOJISI U OLlCHUBAHUS Pe3yJIbTATOB 00yUYeHH s
Jl1st KOHTpOJISL yCIIeBaeMOCTH M KaueCcTBAa OCBOEHUS TUCUUIUIMHBI HACTOALIEH MporpaMMoit

IIPEyCMOTPEHBI CIEAYIOINE BUIABI KOHTPOJIA:
- KOHTPOJIb TEKYILEH YCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
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- IPOMEXYTOYHAs aTTecTalys (9K3aMeH).

7.2. lllkajia 1 KpUTEPUH OLIEHUBAHUSA Pe3yJIbTATOB 00yUeHUsI

®opMa NIPOMEKYTOUYHOM ATTECTANUN: IK3AMEH

[IpomexyTouHas aTTecTanus oOyJarouuxcs B popMe SK3aMeHa IPOBOIUTCS IO PE3yIbTaTaM BBIOJHEHUS BCEX BHIOB
yueOHOH paboThl, MPEAYCMOTPEHHBIX Y4eOHBIM IJIAHOM I10 JJAHHOW JMCUMIUIMHE, PU 3TOM YYUTHIBAIOTCS PE3yJIbTaThI
TEKYIIIEro KOHTPOJIS YCIeBaeMOCTH B TeueHHe ceMectpa. OleHKa CTENeHH JOCTHKEHUs 00y4YatoMMUCS TUIaHUPYEMBIX
pe3ysbTaTOB OOYUYCHHMS IO IUCHMIUIMHE NMPOBOIMTCS IIPENOJABATENIEM, BEAYIIUM 3aHATHS MO IUCLHUIUINHE METOIOM
SKcHepTHON oneHkd. Ilo uroram HmpoMeKyTOUHOM aTTeCTAllMM 110 JUCLUIUIMHE BBICTABIISETCS OLIEHKA «OTJIMYHOY,
«XOPOUIO», «yIOBJIETBOPUTEIHHO» WIN «HEYJOBICTBOPUTEILHOY.

Mxkana
OllCHUBAaHUS

Onucanue

OTan4HO

BemmonHeHs! Bce 00s3aTe/bHbIe YCI0BHS MOATOTOBKH CTYJAEHTa K IPOMEKYTOYHOM
aTTecTAllMH, TPEAYCMOTPEHHbIE NpPOrpaMMoil AucCHUNINHBL. CTyneHT AEMOHCTPUPYET
COOTBETCTBUE 3HAaHWW, yMEHHH, HABBIKOB IIOKa3aTeisiM, IPHUBEICHHBIM B TaOJULAX,
oTlepupyeT NpUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMHU, HABBIKAMH, IPUMEHSCT X B CUTYalUsAX
MOBBILIEHHO!N CJIOXHOCTH. [IpH 3TOM MOTYT OBITh JOMYILIEHbl HE3HAYHUTEJbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyAHEHHs IpU IEepeHoce 3HAHUIl M yMEHHUIl Ha HOBBIE, HECTaHIApTHHIC
3a7a4H.

Xopowo

BrinonHeHs! Bce 00f3aTeslbHBbIC YCJOBHS MNMOATOTOBKHM CTYAeHTa K HPOMEXKYTOYHOI
aTTecTalliH, IPEAYCMOTPEHHbIC NPOrpaMMON IUCHUIUIMHBL CTYAEHT AEeMOHCTpUpPYET
COOTBETCTBHE 3HAHHH, yMCHHH, HABBIKOB IIOKa3aTelsM, IPHBEIACHHBIM B TaOJHUIAX,
orepupyeT NpHOOPETCHHBIMH 3HAaHUSMH, YMEHHUSIMH, HaBBIKaMH. B TO jke BpeMs Ipu OTBeTe
JIOITyCKaeT HeCYIECTBEHHBIE MOTPEIIHOCTH, 331a4l pelIaeT ¢ HeloueTaMH, He BIHSIOIUMHI
Ha 00K X0 pemeHus.

Y noBneTBopuTen
BHO

BeimonHeHs! Bce 00s3aTe/bHbIe YCIOBHSI MOATOTOBKH CTYJAEHTa K IPOMEKYTOYHOM
aTTecTalldH, IPEAYCMOTPEHHbIE NPOrpaMMol JUCHUIUIMHBL. CTYZEHT IEMOHCTPHPYET
COOTBETCTBHE 3HAHWH, YMEHHH, HaBBIKOB IIOKa3aTesIM, NPUBEIEHHBIM B TaOJHUIAX,
omepupyeT NPUOOPETCHHBIMHM 3HAHUSAMH, YMEHUSAMH, HaBblkamMM. Ho moka3siBaeT
HerTyOOKMe 3HAHUS, IPU OTBETE HE JIOMYCKaeT rpyObIX OMIMOOK Wi IIPOTHBOPEUHiL, OTHAKO
B (hOpMyYJIMPOBAaHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXIy aHAJIM30M, apryMeHTalueH
U BBIBOJAMH, B PEIICHUM 3a/a4 MOTYT COJepKaThbca TpyOble omubOku. [[ns momydeHus
MIPAaBUJILHOTO OTBETA TPEOYIOTCS yTOYHSIOMINE BOIPOCHI.

Heynosnersopur
€JIBHO

He BbInonHeHs! o0f3aTelbHBIC YCJIOBHSI NOATOTOBKHM CTYJACHTAa K IPOMEKYTOYHOH
arTecTaluu, IPeAyCMOTPEHHbIE IporpaMMoil nucuuiuingel, I cTyaeHT qeMOHCTpUpyeT
HETIOJTHOE COOTBETCTBME 3HAHWH, YMEHHH, HABBIKOB IIPUBEACHHBIM B TalJyuIax,
JIOITYCKAIOTCS 3HAYMTENIbHBIE OMINOKH, TPOSIBIAETCS OTCYTCTBHUE 3HAHMH, YMEHHUH, HABBIKOB
110 PsIy IOKA3aTeJIEH, CTYIEHT UCIIBIThIBACT 3HAUUTEIIbHBIE 3aTPyIHEHUS TP ONIEPUPOBAHUI
3HAHUSAMM U YMEHUSMH.

7.3. OnleHO4YHBbIE CPeACTBA

Ne Hanmenosanue
n/m OIIEHOYHOTI'O CpPEJCTBA

IIpencraBnenue
Kpatkas xapakTepucTHKa OLIEHOYHOI'O CPEACTBA OLIEHOYHOTO CpEJCTBAa B
DOC
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rpapudeckas pabora
(PTP)

KonrponbsHas CpencrBo MIPOBEPKH yMEHHH npuMeHsaTh | KoHTponbHble — 3amaHus
(camocrosTenpHas) MOJIYICHHBIE  3HAHHMA JUIsI  pemieHus  3amad | (mpumep)
pabora OIIPEEIEHHOTO THIIA 110 TEME WJIH Paseiy
(KP)
PacuetHo- CpenctBo MIPOBEPKHU yMeHUI npuMmeHsaTh | Komrexkt 3agaHuil  uist

MIOTyYeHHbIE 3HAHUS 10 3apaHee ONpENCICHHON
METOJMKE Ul pelLIeHus 3ajad WIM 3aJaHuil 10
MOJYJIIO WU JUCLUILIMHE B LIETIOM.

BBIIIOJIHEHUSI ~ PacyeTHO-
rpaduueckoil paboTs

CpenctBo  KOHTpOJIS,  OpPTaHM30BaHHOE  Kak

crenuanbHas 6ecea meaarorndaeckoro paboTHIKA ¢

Ycrubli ompoc . | Bompocsl o
o0ydJaromunMcs Ha TEMBI, CBS3aHHBIE C H3ydaeMou
cobeceoBanue, . TemMaMm/pazzienam
JUCLUIUIMHONW, M PAacCUUTAaHHOE Ha BBIICHEHUE
YO) . UCLIMIIIAHEI
o0BpeMa 3HaHMH 00YYAIOIIEeToCs 110 ONPEACICHHOMY
paszeny, TeMe, IpobiieMe | T.1I.
Cuctema CTaHJapTU3UPOBAHHBIX 3aJIaHui,
Tecr MMO3BOJIAIOIIAS  aBTOMATHU3UPOBAThH porIeIypy
. ~ | Bapuant tecra
(M W3MEpPEeHHs]  ypOBHA  3HAaHUH W yMEHHHU
00yYaroIerocs.
DK3aMeHaIlMOHHbIE CpeAcTBO MpPOBEPKH 3HAHWM, YMEHWH, HABBIKOB. | DK3aMEHAIIMOHHBIC
OmIeTH Mosker BKIOYaTh KOMIDICKC  TEOPETHUSCKUX | OMIICTHL
(3B) BOIIPOCOB, 33/1a4, IPAKTUYECKUX 3aJaHUM.

3.1. Tekymumii KOHTPOJIb

OHGHO‘IHHG CpCACTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU BKIIIOYAKOT KOHTPOJIBbHBIC BOIIPOCHI

Coaep:xanue pacueTHo-rpadpuueckoil paGoTsl.

PacuetHo-rpadguueckas padora Nel no JmHeiiHoi aaredpe.
Kpartkoe copeprxanue pacueTHO-rpaduueckoi paboThI:
Matpuubl ¥ omnpenenautenu. PemieHue cucteM JUHEHHBIX anreOpanyecKkux ypaBHEHUI

meronamu ['aycca, Kpamepa 1 o6paTHO# MaTpuIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOI aaredpe.
Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:
Bekropsl, nelictBusi Hajx Bekropamu. CKansgpHOE, BEKTOPHOE, CMEIIaHHOE IMPOU3BEICHUS

BEKTOPOB.

¥ 3aJ1aHus B opMe OJIAHKOBOTO TECTUPOBAHUS JIUISI KOHTPOJISI OCBOCHUST 00yUJaIOIUMUCS Pa3ciioB
JUCUUIINHBL, ipueM PIP.

PacyerHo-rpaduueckas padora Ne3 no aHaTUTHYECKOI reOMeTPUH.
Kpatkoe copepxanue pacueTHo-rpaduueckoil paboTh:
PaznuuHble BUABI ypaBHEHHI NPSIMOM M IUIOCKOCTH. B3amMHOE pacroioKeHue MpsMbIX Ha

KommiekT 3axannii

IIJIOCKOCTH, IUIOCKOCTEM B MMPOCTPAHCTBE.

JJIS1 BBINIOJIHEHUs pacyeTHO-rpadudeckux pador (PI'P)
1o qucuuIuinHe «JInHeitnas aaredpa»

PI'P Nel, yactp 1

-11 0 2 0
A=|1 3 2 B=|0 -3
3aganuie Nel. J[aHbl MaTPHIIBI 4 0 -3 u 11



o 2 T
Beinonuuts neiicteusi: A +8B'

2 2 _
3aganue No2. [TpoaomKuTh TaHHOE MAaTPUYHOE PABEHCTBO (2A+3B)" -4A"-6AB =...

U TIPOBEPUTH €ro i MaTpull A u B U3 nepBoro 3aJaHusl.

3amanue No3. BIUHCINUTD ONpeaeauTe b ABYMs ClIOCO0aMU: Pa3IoKEHHEM T10 TTEPBOM CTPOKE

U Pa3JIoKEHHUEM I10 NIEPBOMY CTOJIOLLY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3ananue Ne4. JInis qaHHON MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. Crienars IpoBepKy.
1
1
-1

N - O
W oOnN

Saganme Ne5. Pemruts marpuanoe ypasuenne AXB =C (maiitn X). Caenats nposepky.

P LR P A |

3aganue Ne6. HailTu panr MaTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15
3 -8 2 6 20)

PI'P Nel, 3apaHusi o pelieHMIO CHCTeM JIMHEHHBIX ajire0panvecKux ypaBHeHH i

3ananue Nel. Pemuth cucremy meronoMm Kpamepa. Chenate IpoBepKy.

X +4AX, =X, =2
2X +2X, +3X, =7
3%, +6X, —2X; =1
3aganue No2. Peruts cucremy u3 Nel MeTo/ oM 0OpaTHON MaTpHIIbI.

3aganue Ne3. Pemuts cucremy u3 Nel meronom ["aycca.

3aganue Ne4. Permute HeogHOpoaHYIO cuctemy meronoMm ["aycca. Haiitu obiee pemienue u

YaCTHOC pCIICHUC.

X+ X, + 2% +3X, =5
3%, +2X, — 4%, - 2%, =1
oX, +4x, + 4x, =11
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3amanue NeS. Permuth omHOpOAHYIO cucTteMy metoaoM ["aycca. Haiitu o6miee permenne u GCP.

2% +6X, —9%,—9x, =0
4%, —5%,+ X%, =0

3%, +3X, — 7%, —4x, =0
X, —3X, +2X; +5%, =0

PI'P Nel, yacTtsp 2
3amanue Nel. [Iloka3arb, YTO BEKTOpHI m, n, p 00pa3yioT 6a3uc B MPOCTPAHCTBE H
Pa3JIoKUTh BEKTOP a o TOMY 6asucy:

m=(-12),n=(20,3),p=(-2-11),a=(5-4,13).

3ananue No2. Jlansi Bektopsr M u N Boscnurs — KOJUIMHEAPHBI JTH BEKTOPHI & 1 b

m=(28-8,8),M=(-216,-6), a=2m-+m,b =2n-m.

Im|=6+2,|n|=2, (M) =135, a=6n—m.

3amanne Ne3. Haiitu |a

A ABC

, €CITH

3anganue Ne4. Jlan . Haittu ZB , €CId A(l;_l; 2)’ B (3 3, 2)’ C (7;1; 2)'

3ajanme No5. Tlpu kakux 'x' BEKTOpbl A U b NEPHEHAUKYJIAPHBI?

a=(x;1,-4),b =(x-3;12; x).

3ajianme Ne6. Haiitu miomans napasieaorpaMma, oCTPOEHHOTO Ha BEKTopax & u b

a=2m-5n,b =m+n,|m|=12,|n|=3, (m/,\ﬁ) ==,

B

»

3aganue Ne7. Haiitu romans Tpeyroasauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. J[aHbI BEKTOPBI a,b,c . BeIsiIcCHUTB — KOMIIITaHAPHBI M BEKTOPBI. Eciin BeKTOpbI
HE KOMIUJIaHApHBI, TO HalTH 00BeM mapayjienenurnesa, MOCTPOEHHOI0 Ha BEKTOpax a,b,c "

OTIpeNIeNIUTh — KaKylo TPOUKY OHH 00pa3yIoT.
a(;-1;5),b(2;4;-2),c(3;0;1)

3aganue Ne9. Jlna nuHeitHoro omepatopa A  3agaHbl 00pa3bl 0a3MCHBIX 3JIEMEHTOB
Age,, Ag,, Ae

8. 3anmmcare MaTpHIly onepatopa A B Oa3uce €162 € U HalTH 00pa3

smeMeHTa X

A

@
-

Il
\‘
@

-

+
w
@]

N

|
N
D]

x|
1l
N
D
S
|
o
@]
N
+
D
w
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3amanre NelQ. Haiitm coOCTBeHHBIE 3HA4YEHUST W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO

—4 1
A_( 7 zj'
orepaTopa, 3aIaHHOTO B HEKOTOPOM 0a3uce MaTpHIlei

PI'P Ne 1, yacts 3

3ananue Nel. Tlpsmas L IIPOXOJUT Yepe3 TOUKY A [apajuIeJIbHO BEKTOPY q. IIpsmas l,

MPOXOIMT Uepe3 ToUKy B meprenmukymspHo Bextopy N . HaifTi TOUKy MepecedeHus mpsMBIX U

A(3:;5),0(1;3),B(0;5),n(-3;4).

YIOJI MEXIY HUMH, ECIIH

3aganue Ne2. Jlana mpsimast Il. [Ipsmas l, MPOXOJUT YE€pe3 TOUYKU A u B. Haiitu

I I .|
pPacCTOSIHUE OT TOYKHU IIEPECEUCHUS IPAMBIX ' M 2 10 IpsAMOU 3.

| Xx=-8t-3
1y =3t+4, A(4;0),B(7;3), I,:9x-12y+2=0.

3aganue Ne3. HaiiTu paccTOsiHME OT TOUKHU 0 10 IVIOCKOCTH & | MPOXOAsILEN Yepe3 TOUKY

A nepnenmmkymspso Bektopy N, ecin M 0(0; 1;7), A(2;-1;4), N(6;22;-3).

3aganue Ned. Hailtu yron mMexay IJOCKOCTbIO & M IJIOCKOCTBEO s , IPOXOJIAIIEeH Yepe3

A B, C . ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

TOYKHU
3aganne NoS. 3anucarh KAHOHUYECKHE YPAaBHEHHS MPSIMOU, 3aJaHHON OOIIIMMHU YpaBHEHHUSIMU.

X+2y-9z2-10=0;
3X+4y+8z-24=0.

3ananue Ne6. HailiTu Touky nepeceueHus npsMoi | 4 mockoern @ YrOJI MEK1y HUMU.

I:XLZ:X:Z—_l; a:X+2y—-3z-12=0.
3 4 -2

3ananue Ne7. Ilpsamas g poxoauT yepe3 Touku 4 u B. Ilpsamas g MIPOXOJUT YEPE3 TOUKY

y I I
M TnepneHIuKYISpHO INIOCKOCTH & . HalTh yros Mexay OpsMbIMU ' M 2 W BBISICHUTH — JIEXKAT
JI1 OHM B OJTHOM INIOCKOCTHU WJIM CKPEILHUBAIOTCA.

A(9;-31),B(4;4;,-5),M (-1:11,-11), a:2x+3y-z-1=0.

M + y_2 =1
3aganue No8. Jlnsg maHHOM KpHUBOM 49 25 yKazaTh (HOKYCHI, SKCIIECHTPHCHUTET,
nupekTpuckl. [Toctpouts kKpuByto, n300pa3uTh GOKYCHI, TUPEKTPUCHI.
2 2 _
3amanue Ne9. IlpuBecTn ypaBHEHUE KpUBOH 9x” —25y° ~18x+200y 616 =0
KaHOHMYECKOMY BHJly U IOCTPOUTH KPUBYIO.

K
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KonTpoJsbHblie 3axanus (IpuMepbl)
Bapuanr.

1. HaiiTu 3Ha4eHHs MaTpPUYHOTO MHOTOYJICHA F (A)

-1 0
f(X)=—x"+2x* —x+3,A=
3 2
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13

2. HaliTu panr MaTpuiibl IPUBEACHUEM K CTYIIEHYATOMY BUY 11 -3 13 5 I

1 2 1
-5 3
2 7 -

3. BeluucnuTh onpeaenuTesib NpUBEIEHUEM K CTYIIEHYaTOMY BULY
4. Haiitu matpuny, oOpaTHyro AaHHOM (a). PemnTs MaTpuuHOE ypaBHeHuE (0)
1 2 1
3 -5 3 1 -2 -2 3 5
2 7 -1 3478 1 o0
(a) (6)
5. Pemmmth cuctemy ypaBHEeHUH. YKa3aTh 0OIIee U OJTHO YACTHOE pelIeHHe (a).

Pemmuth cucreMy ¢ momonipio oOpaTHoi MaTpuilsl 1 1o Gopmynam Kpamepa (0)

4%, +9X, 5%, —8X, =5 X +2X, +X, =5
3%, +7X, —2X, —4X, =4 3%, —5X, +3X, =7
(@) 2%, +9%, +X; +3X, =3 ) 2X +7X, —X; =13
Bapuant
1. Pacrmcats Pa3JI0KEHUC BEKTOPA } 10 BEKTOpam B’ a’F
x=1{5-12,1} p={1-3,0} q={L-11} r={0,-12}

2. Kommuueapusi mu Bextopsr P u 92

a={201} b={-231} p=2a+2b q=3a-2b

3. Jlana nupaMua ¢ BEpIIMHAMH B TOYKAX ARAA,
A (2,4, 8)’ A (4,-12) , A,(-8,7,10) , A, (-3,4,-2)

Havitu:

21



a) yroi Mexay peopamu AA AA

0) 00beM MUPAMUIBI
B) [UTMHY BBICOTHI OIYIIIEHHOW HA TPaHb Al

') HaliTU JJIMHY MEMaHbl, IPOBEICHHYIO U3 BEPILIHUHBI A x pedpy AA

4. BBIYMCINTD TUIOMIA/b MapajuiejiorpaMMa, MOCTPOSHHOIO Ha BeKTopax @ u b a - yrod

MCXKAY BCKTOpaMU p u q

— = 7
i-2p+3 b=p-3,  [A-2 -2, *7
Bapuant
1. Haiitu paccTosiHuE OT TOUYKHU M, 0 INIOCKOCTH (MlM 2Ms ):

M, (-9;10;2) M, (0;7,—4) M, (48-1) M,(-213)

i) ) )

X+y+z2-2=0

2. Bpinucatbh KAHOHUYECKOE YPAaBHEHUE MPSIMON: {X —y-32+6=0

Xx-2 y-3 z+1

3. HaiiTu TouKy nepeceyeHus NpsaMoii U II0CKoCcTH: 1 1 —4 y X+y+22-9=0
4. Haiitu TOUKY R CHMMETPUYHYIO TOYKe P OTHOCHTENbHO mpsmoii | : P(O; -1 3) "
x-1 'y z
1 -1 1.

5. HanmcaTth ypaBHEHHE IUIOCKOCTH & MNPOXOJAILEH Yepe3 TOUKY Mo i MCPIICHINKYIIIPHO
(Mle) M0(3;2;0) M1(4;1:5) M2(2;_1:4)

PAMO : , , .

6. HaiiTu KocHHYC yriia MeX1y MJI0CKOCTAMU %o %
o, :3Xx—=y+3=0 a,:x-2y+52-10=0

BapuaHT 3aJaHui MPOMEKYTOIHOI'0 TECTA

-8 2 -6 -3 -13

1.1. HaiiTu paHr MaTpuibl IPUBEICHUEM K CTYIIEHYaTOMY BHILY i -=s 13 5 U7

(1 —2] _(—2 3 5]
1.2. Pelnts MaTpuuHOE ypasHeHne \ o 4 3 -10
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X, +2X, + X, =5
3%, —5X, +3%; =7
1.3. Pemmutsh cuctemy mo ¢popmynam Kpamepa 2%, +7% =% =13

2.1. Hamucarh pasioXeHHE BEKTOpa X o BEKTOpaM p.ar X=1{5 _12’1}, p={1-3 0},

q={1-11 r={0,-12}

—

2.2. BBIYMCIUTD IUIOIIAAb MapajieiorpaMMa, MMOCTPOSHHOI0 Ha BEeKTopax & u b a - yroJu

MECXKIOY BEKTOpaMH P u q

a=2p+q b=p-3q [p[=2 fa|=2 @

r
4

2.3. Jlana nmupamMuja ¢ BEpUIMHAMU B TOUKaX AiA?%A‘* A1, 3), Ay (6,-2, _3), A(2,2,0) ,
A,(-5,1,0)

HaiiTi nnuHy MeanaHbl, IPOBEICHHYIO U3 BEPIINHBI Ak pebpy AAy

Xx-2 y-3 z+1

3.1. HaiiT TOYKY nepeceyeHus npsaMoi u IIocKocTH: 1 1 4 ygXx+ty+2z-9=0
3.2. Haiitu Touky R CHMMETpHUHYI0 Touke P oTHocuTensHo mnpsivoii |: P(O’ -1 3) u
x-1_vy_z
1 -1 1.

3.3. Hanncath ypaBHEHHE IIOCKOCTH & TPOXOSIIEH yepe3 TOUKY Mo HEePIEeHINKYISIPHO

npsmoii (MiMo). Mo(3:2,0) M,(415) M,(2-L4)
4.1. Jlana KpuBas BTOPOTO IMOPsIKa X* +4y” —12x+16y +16 =0 [Moay4nuTh KaHOHHUYECKOE
ypaBHEHHE KPUBOH U MTOCTPOUTB .€¢

’ !/ ’

4.2. CocraBuThb MaTpuily mepexoga or Oasuca €:€:€& x Gasucy &% 8,  ecim

€ =26 +€,+6€,; €, =6 —€,+6,; & =€ +2€,+6€,

Kpurepun onenkn:

- OIICHKA «3aYT€HO» BBICTABJISIETCS CTYIEHTY, €CIM OH PEryJspHO B TEUEHUE CEMEeCTpa
IIPEJICTaBIsUI PEUICHMs 3a]a4, BBINOJHMI IOJHOCTBIO BCE 3aJaHUSA M MX 3alIUTHII, OTBETHB Ha
BOIPOCHI IIpEnogaBaTes;

- OLIEHKA «HE 3a4TE€HO)» BBICTABISAETCS CTYIEHTY, €CIIM OH HEPETYISIPHO B TEUEHUE CEMECTPA
NPEJCTaBIsUl PELIeHNs 3a]ad, BBIIOJHWI 33JaHHs HE MOJIHOCTBIO MJIM BOOOIIE HE MPEACTaBIIsI
paboTbl Ha TMPOBEPKY, JOIYCKAEeT CYLIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOIPOCHI
IpenoaBarers.

JUis mpoBeneHusl TEKYIIEro KOHTPOJS 3HaHWN CTYAEHTOB B JUCTAHIIMOHHOM ¢opmare B
pa3paboTaHHbIX Kadenpoil «MaTemMaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IPOOHBIE)
TECTBHI.
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3.2. [IpoMe:xxyTOUYHAsI aTTECTAIUSA

[TpomexxyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUieTaM B YCTHOU (opMme.
Bpewmst U1 moaroTOBKM OTBETA HA BOTIPOCH HE Oosiee 45 MUH.

buner BKiIr0YaeT TEOPETHUECKUI BOIIPOC U 3aJIaUH.

KoMmieKThl 5K3aMEHalMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTuka.
TunoBble BAPHAHTHI OWJIETOB NMPUJIATAIOTCS.

KommniiekT Bonpocos

1o qucuuiuivHe «JInHeitHas aaredpay»

1. Matpu1ibl, TUIIBI MATPHUIL.

2. Omnepaiuu ¢ MaTpuilaMu, UX CBOMCTBA.

3. YMHOK€EHNE IPSIMOYTOJIbHBIX MaTPULL.

4. MarpuuHnas popma 3aluc CUCTEMBbI TMHENHHBIX aIreOpanuyecKux ypaBHEHUH.

S. Onpenenurenu U UX CBOWCTBA.

6. [Tonstue onpeaenurens. MUHOpPHI U anreOpanyeckue JOMOJTHEHHUS.

7. CucreMbl JIMHEHHBIX aNreOpandeckuxX YpaBHEHMH, OCHOBHBIE TIOHATUSA U
OIpeieNIeHusl.

8. IIpaBuno Kpamepa penieHust cucteM JIMHEHHBIX YPABHEHUI.

9. OO0parHas MaTpuLa U e€ BEIYUCICHHE. Y CIIOBUE CYLIECTBOBAHUS 00pPaTHOM MaTpHIIbI.

10. Pemenune cucrem IMHEHHBIX anreOpandeckux YpaBHEHHM METOIOM OOpaTHOM
MaTpHIIbL.

11. Merop ['aycca pemienus cuCTEM JTMHEHHBIX YPABHEHUM.

12. Perienue npon3BosIbHBIX CUCTEM JMHEWHBIX YpaBHEHUH MeToi0M ["aycca.

13. Panr matpuuel. Teopema Kponekepa — Kanemnn.

14. OpHoOposHBIE CUCTEMbl JIMHEHHBIX ypaBHeHMH. Kpurepuil cyuiecTBoBaHUs
HETPUBHUAJIbHBIX PELICHU.

15. [TonsiTHe BEKTOpA U TMHEWHBIE ONIEPALIMN HaJ BEKTOPaMH, CBOMCTBA ONEPALIM.

16. Jluneiinas koMOMHAIIMS BEKTOPOB.

17. JIunHeiiHass HE3aBUCUMOCTh M JIMHEIHAsl 3aBUCUMOCTb T'€OMETPUUYECKUX BEKTOPOB.
Kpurepuii nMHENHONW 3aBUCHMOCTH.

18. [Tonsitue 6a3uca. KoopauHatsl BekTopa.

19. OpTtoHopMupOBaHHBIH 0a3zuc. PaznoskeHue BekTopa o BeKTopam 0asuca.

20. YnopsoueHHas TpOiiKa BEKTOPOB.

21. CkansgpHoe,  BEKTOPHOE UM  CMEIIAHHOE  MPOU3BEACHHE  BEKTOPOB B
OpPTOHOPMHUPOBAHHOM Oa3uce.

22. VYcnoBUs OpTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIE IPOCTPAHCTBA.
24. Matpwuia nepexoja ot 6a3uca kK 0a3ucy.
25. CobcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHUS MaTPHUILIbI.

AHanuTHYecKasi reomeTpus

1. Cucremsl koopAauHaT. J[eKkapTOBBI MPSMOYTOJIbHBIE KOOPAUHATHI Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

2. [TomstpHast cucrema KOOpAUHAT.

3. Pa3nuunble TUIIBI YPABHEHUH IIJIOCKOCTH U IIPSMOM.

4. Beluncnenre paccTOSTHUM MEXAy JABYMS TOYKAMM, TOYKOM M IHPSAMOHM, TOYKOH H
IIJIOCKOCTBIO.

5. Berunciienre paccTosHUASA MEKY CKPEIUBAOIUMUCS MTPSMBIMHU.
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6. Bpluucnenue yrioB Mexay ABYMS NPSIMBIMHM, NPSMONM M INIOCKOCTBIO, ABYMs
IJIOCKOCTSIMU.

7. KpuBsie BTOpPOro nopsiika ux reoMeTpu4ecKue CBOMCTBA U ypaBHeHus. [IpuBenenue
KPHUBOH BTOPOT'O MOPsIJIKA K KAHOHUYECKOMY BUJLY.

8. Kanonnyeckue ypaBHEHHUs SJUIHAIICA, THIIEPOOIIBI, TapaboIIb.

9. VYpaBHEeHHE TOBEPXHOCTH BTOPOI'O MOPSIIKA.

10. Kanonnyeckne ypaBHEHUS CQepbl, OJUIUINCOUAA, KOHYCOB, THIIEPOOIONIOB,
napaboJIoHI0B.

TunoBble BApHAHTHI OWJIETOB
1o qucuuIuiiie «JIuneiinas aaredopay»

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKON
OEJIEPALTNN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®axynpTeT 0a30BbIX KOMIIETEHIIHUH, Kadenpa «Maremaruka»
Huctunuaa  «JIuHEHas anreopay

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Onpenenurenu U UX CBOKWCTBA.
12 -1 2
2. Pemnth MarpuuHoe ypaBHenwe XB=A_ ecin :
{xl +2%, =1
3. Pemuth cucreMy MeTo10M 00OpaTHON MaTpUIIbI 2% =3%, =12
4. Jlane! Bextopsr @ =(-59.8), b =(-31-2), ¢=(-810-10) Tpopepurs — KOMIIAHAPHBI

v oru. Eciu Het, HaliTH 06beM Napaienenurea, IocTPOeHHOro Ha Bektopax a:b.C.

S. Haiit yron mexny BeKToOpaMu a=(0-2-2) y b=(201

YTBepkeHo Ha 3aceqannu kadeapel MateMaTrku « 30» 04 2025 r., mporokoit Ne 7
3aB. kadeapoi O.M. bapanosa / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHI S POCCUICKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHWE BBICIIIETO OBPA3BOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTtrka»
Huctunmuua  «JIuHeiHas anreopay

Kypc 1, cemectp 1
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3K3AMEHAIIMOHHBIN BUWIET

1. Jlunetinas komOunanus BektopoB. baszuc. Koopauaats! BekTopa.
12 -1

A=13 1 0

2. Beramciuts onpeaenurens MaTpunbsl C = A", ecin 011

4x; —2X, +3%3 =12,
2% +3Xy —2X%3 = 3.

3. Pemnre cucreMmy ypaBHeHuil metonoM I'aycca

4, Ilokasars, uro Bekropsr M=G-12)  1=(203) = p=(-2-11) sGpasyror Gasuc B
IIPOCTPAHCTBE.

5. Jano ob1iee ypaBHEHUE TPSIMOM —2X+3y-5=0. Hanucars: ypaBHEHHUE TPSIMOU ¢

YIIJIOBBIM KO3 PHUIMEHTOM; YpaBHEHHUE MPSMON B OTPE3KaxX; HOPMaJIbHOE YpPAaBHEHHE MPSIMOI.

YTBepkaeHo Ha 3aceqannu kKadeapel MateMaTuku « 30» 04 2025 r., mporokoi Ne 7
3aB. kadeapoii O.M. bapanosa / /

Jis ipoBeieHus MPOMEKYTOYHOTO KOHTPOJISI 3HAHUHM CTYIEHTOB B AMCTAHIIMOHHOM (opmare
B pa3paboTaHHBIX Kadenpoi «MaremaTHKay OHJIalH-KypcaX UMEIOTCS UTOIOBBIE TECTHI.

26



