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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHUs! 10 JUCHUIIIHHE

K oCHOBHBIM ye/i.m OCBOCHUS TUCIUIUIMHBI «JInHEelHas anrebpay cielyeT OTHECTH:

— BOCHUTaHHE y CTYJCHTOB OOIIeH MaTeMaTHUYeCKON KyJIbTYphI;

— MpUOOpETEeHUE CTYACHTaMU HIMPOKOTO Kpyra MaTeMaTH4eCKUX 3HaHUN, YMEHUIN U HaBBIKOB;

— pa3BUTHE CIIOCOOHOCTH CTYICHTOB K MHAYKTUBHOMY U JCTYKTUBHOMY MBIIUJICHHIO HAPSTY C
pa3BUTHEM MATEMAaTUYECKON MHTYULINH;

— YMEHHUE CTYJICHTaMH pa3BUBATh HABBIKA CAMOCTOSITEIIBHOTO U3yUYEHUs Y4COHOU U Hay4HOU
JINTEPATYPBI, COAEPKALIEN MATEMATUUECKUE CBEJACHUS U PE3YJIbTATHI;

— TMOATOTOBKY CTYJCHTOB K JIETEIILHOCTH B COOTBETCTBHH C KBATU(UKAIIMOHHON
XapaKTePUCTHKOW OakaaBpa Mo HAIIPABJICHUIO, B TOM YHUCIIe (POPMUPOBAHHE YMCHHIMA
UCIIOJIb30BaTh OCBOEHHBIE MaTEMAaTHUYECKHE METO/IbI B MPOPECCUOHATBHON JAEITEITbHOCTH.

— MOATOTOBKY BHICOKOKBAITM(DUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSIX MHUPPOBOIA
TypOYJICHTHOCTH ¥ BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOU MU(PPOBOI
SKOHOMUKH.

K oCHOBHBIM 3a0auam OCBOCHUS TUCUIUTUTHHEI «JIMHEHAs anredpay» cleayeT OTHECTH:
— OCBOGHHE CTYyJIEHTAaMH OCHOBHBIX MOHSTHH, METOJ0B, (HOPMHUPYIOIUX  OOIIYIO
MaTeMaTU4YeCKYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIIEITHOTO PEIICHUS MMPUKIIATHBIX 337124,
— ¢opMupoBaHue y cTylneHTa TpeOyemoro Habopa KOMIIETEHLUH, COOTBETCTBYIOIIUX €ro
HaIPaBJICHUIO TIOJITOTOBKA M OOECIEYMBAIOIIMX €0 KOHKYPEHTOCIIOCOOHOCTh HAa PBIHKE
Tpyza.

Ob6yuenne mno aucuumuHe <«JIluHeiiHas anreOpa»
y OOY4YarOMIMXCsl CISTYIOIIMX KOMIICTSHITHI:

HampaBlIeHO Ha (OpMUPOBaHUE

Koa v HaumMeHoBaHHe KOMIIETEH NI

HNHaukaTopbl JOCTHXKEHUST KOMITeTEHITHH

OIIK-1. CnocobeH 3a1a4u

npo(heCCHOHATBHON JeATETFHOCTH Ha OCHOBE

pemaTh
UCIOJIb30BAHUS TEOPETUYECKHUX "

MPAKTUYCCKUX OCHOB €CTCCTBCHHLBIX n
TEXHUYCCKUX HAYK, a TAKXKE MATECMATHYCCKOI'O

arrapara

HNOIIK-1.1.

[Ipumenser:
- MCTOJAbl PCHICHUA TMPUKIAAHBIX 3aJa4
npoQeCCHOHAIBHON NeSITeTbHOCTH,

(dbyHIaMeHTaIbHBIE 3aKOHBI, OIMCHIBAIOIIHE
U3y4aeMblil POLIECC UM SBJICHUE;

- MeToasl 00paOOTKM  pacueTHbIX U
HKCHEPUMEHTAIBHBIX JaHHBIX BEPOSTHOCTHO-

CTaTUCTHYCCKHUMU MCTOJaMU

HNOIIK-1.2.

YmMmeer:

- BBISIBIISITh u KJIaccu(puIpoBaTh
¢usnveckne, W XHMHYECKHE H JpYyrHUe
MPOIECChl, NPOTEKAIIMe Ha  00BEeKTe
npodeCcCHOHATBHON IEATETLHOCTH;

- TpUMEHATh THUIOBBIE 3aJaud  TEOPUHU
ONTUMU3ALNAH B npodeccuoHaIbHOM
NesITebHOCTH;

- ONpEeNeNsTh XapaKTePUCTHKH TIporiecca
(sBIIEHUS), XapaKTEPHOTO Uil OOBEKTOB
poeCCHOHATTLHOM JIeSITETbHOCTH, Ha OCHOBE
TEOPETUYECKOTO (9KCTIEPUMEHTAIIBHOTO)
WCCIIeIOBAHMUS,

HNOIIK-1.3.




Bnaneer:

- MCTOJAaMH PCHICHUA HWHKCHCPHBIX 3alad C
IpUMEHEHHEM MaTeMaTUYEeCKOro amrmapaTa u
MPUKIIAJAHBIX IPOTPAMM pacuera,

- METOJJaMuU pelieHus ypaBHEHUH,
OIIMCBhIBAIOIINX OCHOBHBIC (1)I/I3I/I‘ICCKI/IC
OpOLECChl, €  TNPUMEHEHHEM  METOJOB
MaTEeMaTHYECKOT0 aHAIIN3a;

- crocobamu OLEHKHU aJIeKBaTHOCTHU
pE3yNIbTaTOB MATEMAaTUIECKOTO
MOJIeJTMpOBaHusl, GopMyIUpPOBAHUE
MPEJIOKEHUH 110 UCTIOIH30BAHHIO
MaTeMaTHYeCKON MOJENHN Ui PellleHus 3a/1a4
PO(ECCUOHAIBHON JESTEIHbHOCTH.

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi IPOrpaMMbl

Hucuunnuna «JIuneliHas anreOpay» OTHOCHTCS K 00si3aTeNIbHOM yacTu 00pa3oBaTelbHOM
nporpammel 0110ka b1 «/{ucuumimHb! (MOTYITH)».

Hucuunnuna «JIuneiinas anredpa» odecreynBaeT N3yuyeHue JUCIUTIINH:
B ob6s3amenvroil wacmu:

— MaremaTHueckuii aHaIus;

— @Ou3uKa;

— TexHONOruHM UCKYCCTBEHHOTO HHTEIICKTA;

— HauepraTenbHas reoMeTpusi, HH)KEHEPHAs: U KOMITbIOTEpHAas Tpaduka;

— TeopeTrndeckass MexaHHKa,

— DJEeKTPOTEXHHUKA U JIEKTPOCHAOKEHHE B CTPOUTEIHCTRBE;

— CormpoTuBIeHHE MaTEPHAIIOB,

— OCHOBBI pacueTa CTPOUTEIbHBIX KOHCTPYKIIHIHA;

— DKOHOMHKA U YIIPABJICHUE B CTPOUTEIILCTBE.

B uacmu, ghopmupyemoii yuacmuukamu 00pazo8amenbHulX OMHOULEHUN.
— YCTpOUCTBO M 3KCIUTyaTalys MPOMBIILIEHHBIX 3/1aHHH;
— Pacuer npocTpaHCTBEHHBIX CTPOUTEIBHBIX KOHCTPYKIIUNA;
— Texnonoruu nHGOPMAITMOHHOTO MOJICTUPOBAHMS B CTPOUTEIHCTBE.

B wacmu snexmusHbix ()MCL;MI’Z]IMH.’
- Fpa,ZLOCTpOI/ITeJIBHBIC OCHOBBI COBPEMECHHOI'O I'OpOJAa,
— Tennozamura u BHCPFOCGCPC)KGHI/IC B 3[1aHUSIX,

— MoHTax u 3KCIUTyaTalys CUCTEM BOJJOCHA0KEHHUsI, BOAOOTBEICHHUS, OTOIUIEHUS 00BEKTOB
AKKX.

3. CTpyKTypa U coiepKaHue TUCHUIINHBI
OO11ast TPYI0EMKOCTh TUCIUILTHHBI COCTaBIseT 3 3aueTHbIe equHuIbl (108 gacos).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(mo hopmam 0OyueHwMs)

3.1.1. Ounas dpopma oOydeHUsS



Ne B G1i0ii DG KosauvecTBO Cemectp
w/n U] y4eOHOoi padoThl qaCoB 1
1 | AyauTopHble 3aHATHS 48 48
B tom unciie:
1.1 | Jlexuun 16 16
1.2 | CemuHapcKue/pakKTHUECKUE 3aHATHS 32 32
1.3 | JlaGopaTtopHbie 3aHATHS 0 0
2 | CamocTosiTe1bHas1 paboTa 60 60
B tom uncie:
2.1 | PI'P 26 26
2.2 | IloaroToBka K ceMHHApY 24 24
2.3 | IloaroroBka K 3K3aMeHY 10 10
3 | IlpoMe:kyTOUYHAasI aTTECTAIUS
3advet/nud.3auer/3K3aMeH - OK3aMeH
Hroro 108 108

3.2 TemaTnyeckuii NJjiaH U3yYeHHUs TUCHHNITHBI

(o popmam oOydeHwHs)

3.2.1. Ounas popma oOydeHUs

n/n

TpynoeMKoOCTB, Yac

AyautopHasi pa6ora

Pa3zgeant/TeMbl
JAACHUATINHBI

Bcero
Jlexuun

Cemunapckue/
MPAKTUYCCKHEC
3aHATUA

JlaboparopHbie

3aHSATHS
[IpakTnueckas
MTOJATOTOBKA

CamocrosiTeJabHas
paéora

Pazpen 1. DiaeMeHTHI JUHEHHON 38 6
ajnredpbl

[N
N

o

N
o

11

Tema 1. MaTpuisl, 1eicTBUS HaZl 6 2
MaTpUIlaMHU

N

o

N

1.2

Tema 2. Onpenenutenu, uX CBONCTBA U
BbIUKCIIEHHE. MaTpruyHas 3a1uch 6 2
CUCTEMBI JINHEWHBIX YPaBHEHUU

1.3

Tema 3. OOGpaTHast MaTpHIla U €€
BBIUUCIIEHUE. MaTpuyuHas 3amnuch 6 0
CUCTEMBI JINHEWHBIX YPaBHEHUU

1.4

Tema 4. CucteMbl JIMHEHHBIX

anredpanveckux ypaBHEHUH, OCHOBHBIC
MIOHATHS U OTpeieieHus. Pemenne 8 2
CUCTEM JIMHEHHBIX YpaBHEHUN METOJIOM
Kpamepa, MmeTo1oM 00paTHOM MaTPHIIBI

1.5

Tema 5. Pentenue cucteM IHMHEMHBIX
ypaBHeHul MetosioM ["aycca. Panr 6 0
Matpuubl. Teopema Kponekepa-
Kanemnnn

1.6

Tema 6. Meton I'aycca B 6 0
ITPOU3BOJIBHBIX CUCTEMAX JIMHEMHBIX




ypaBHeHU. OTHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Pasnes 2. BekTopsbl.

34

10

20

2.1

Tema 1. JIunelinbie onepanuu Haj
BEKTOpPaMH, UX CBOMCTBA. JInHEHBIE
KOMOMHAIMK BEeKTOPOB. JIMHEIHO
HE3aBUCUMBIE U JIMHEHO 3aBUCUMBIE
CUCTEMBI BEKTOPOB.

2.2

Tewma 2. [Tonstue 6a3uca. Koopauaarsl
BekTopa. KomummHeapHOCTS,
OPTOTOHAJILHOCTh M KOMILIAHAPHOCTH
BEKTOPOB.

2.3

Tema 3. CkamnsipHOoe IPOU3BEICHUE
BEKTOPOB U €ro cBoMcTBa. BekTopHOoe
IIPOU3BE/ICHUE IBYX BEKTOPOB, €TI0
CBOMCTBA.

2.4

Tema 4. CmenianHOE IPOU3BEICHUE
TpeX BEKTOPOB U €r0 CBOMCTBA.
Brruncnenue oobema
napajuiejenumnesaa. Y cioBue
KOJUTMHEAPHOCTH, OPTOTOHATIBHOCTH H
KOMIUTAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH Oa3uc.
Brruucnenue ckaiasipHOro, BEKTOPHOTO
1 CMEIIaHHOTO TIPOU3BEICHUI
BEKTOPOB, 33JJaHHBIX KOOPJIUHATAMU B
OPTOHOPMHPOBAHHOM Oa3muce.

2.5

Tewma 5. JInHeHbBIEC POCTPAHCTRA.
Pa3mepHoCTh 1 6a3uc TMHEHHOTO
MIPOCTPAHCTBA.

Martpuua nepexona ot 6a3uca k 6a3ucy
npeoOpa3oBaHue KOOPIUHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHbIE 3HAUECHUS
JIMHEMHOTO oIeparopa.

Pa3zpen 3. KoMmmiekcHbIe YucIa U
MHOTI'04JIeHbI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. @opMbl 3aITUCH KOMILTEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJl KOMIUIEKCHBIMU
yuciamMu. Pa3noxenne MHOro4sieHa Ha
MHOKUTEIN OCHOBHAs TeOpeMa
anreOpsl

Pa3zgen 4. Anaaurnueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAMHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIJI0OCKOCTH

4.2

Tema 2. PaznuuHble TUIIBI ypaBHEHUN
IIPsIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anumHoe pacnoyiokeHue
MPSIMBIX HA MJIOCKOCTH U B
npoctpancTse. Beiuucnenue
pPacCTOSTHUM MEXAY ABYMS TOUKaMH,
TOYKOM M npsiMoii. B3anumHoe




PacCIIOJIOKEHUE IIIIOCKOCTEM.
Beluncnenue paccTosHUNA MEXKIY
TOYKOH U TNIOCKOCTBIO

4.4 | Tema 4. KpuBbie BTOpOTO MOPSIAKA UX
Ir€OMETPUYECKHUE CBOWCTBA. Y pAaBHEHMS
3JUTUTICA, TUTIEPOOITHI, Tapaboiel O0Iiee
ypaBHEHHE KPUBOW BTOPOTO MOPSIKA. 6 2 2 0 0 2
[IpuBeneHre KPUBBIX BTOPOTO MOPSAKA
K KaHOHHYeckoMy Bufy. [loBepxHOCTH
BTOPOTO MOPSIIKA

Hroro | 108 16 32 0 0 60

3.3  ConepkaHue TUCHUNIHHBI

Pa3znen 1. DiieMeHTHI JIMHEHHOH aJare0pbl

Tema 1. MaTtpuubl, 1ecTBUS HaJ MaTPUIIAMH.

Tema 2. Onpenenurenu, UX CBOMCTBA U BbIYUCIEHHE. MaTpuyuHas 3a1Ch CUCTEMbI JIMHEWHBIX
YpPaBHEHUU.

Tema 3. OOpaTHas MaTpuLla U €€ BbIYMCICHUE. MaTpuyHas 3aluch CUCTEMbl JTMHEHHBIX
YpaBHEHUM.

Tema 4. Cucrembpl JTHUHEWHBIX aireOpandecKX YypaBHEHHWH, OCHOBHBIC TIOHSTHS H
onpeneneHus. Perienue cucreM JMHEHHBIX ypaBHeHMH meronoMm Kpamepa, meronom oOparHOM
MaTpHULIBL.

Tema 5. Pemienue cucrem MMHEHHBIX ypaBHEHUN MeTooM ['aycca. Panr matpunel. Teopema
Kponekepa-Kanemnu.

Tema 6. Meton I'aycca B MpOM3BOJIBHBIX CHCTEMax JIMHEHHBIX ypaBHEHMU. OZHOpOIHBIE
CHCTEMBI JINHENHBIX YPABHEHUU.

Pa3znen 2. BekTopbl

Tema 1. Jluneiinble omepanuu HaJ BEKTOpaMH, MX CBoWcTBa. JIMHelHble KOMOMHALUU
BEKTOPOB. JINHEMHO HE3aBUCHUMBIE U JINHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonsarue Oa3zuca. Koopnunatel BekTopa. KosumHeapHOCTh, OpTOrOHAJIBHOCTH U
KOMIIIAHAPHOCTh BEKTOPOB.

Tema 3. CkanspHoe IMpoU3BEAECHUE BEKTOPOB U €ro CBOWCTBA. BekTopHOE mpousBeneHue
JIBYX BEKTOPOB, €r0 CBOWCTBA.

Tema 4. CMemanHOe MPOU3BEIEHNUE TPEX BEKTOPOB U €ro cBoiicTBa. Briuncienne od0bema
napajuieenunesa. Y ciaoBue KOJUIMHEAPHOCTH, OPTOrOHAJBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHBIN 0a3uc. Berancnenue ckaasipHOTo, BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEACHUI
BEKTOPOB, 33JJaHHBIX KOOpPJUHATAMU B OPTOHOPMUPOBAHHOM 0azuce.

Tema 5. Jlunelinbie npocTpaHcTBa. PasmepHocTh M 0a3uc JMHEHHOTO MPOCTPAHCTBA.
Marpuiia nepexoga ot 6a3uca K 6a3ucy mpeoOpa3oBaHHE KOOPAMHAT BEKTOpa MPU HU3MEHEHUH
6a3uca. CoOCTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHSI IMHEHHOTO OIepaTopa.

Pa3nea 3. KoMniiekcHbIe 4MC1a 1 MHOTOYJICHBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @OpMbl 3alIMCH KOMITJIEKCHBIX YHCE.

Tewma 2. Onepanuu HaJ KOMIUIEKCHBIMH YKCIIaMH. Pa3no)keHre MHOTOWIeHa Ha MHOKHUTENN
OCHOBHas TeopeMa aJire0psl.

Pa3nea 4. AHanuTnyeckasi reoMeTpus

Tema 1. CucteMbl koopauHat. PaznuyHble TUITBI ypaBHEHUM MJIOCKOCTH.

Tewma 2. Pa3znuuHble TUIIBI ypaBHEHUI MTPSAMOM Ha INIOCKOCTU U B TPOCTPAHCTBE.

Tema 3. B3anmHOe pacriosioxkeHHe NpsMbIX Ha IUIOCKOCTU M B IIPOCTPAHCTBE. Brruncienue
pPacCCTOSIHUM MEXAY ABYMs TOYKAaMH, TOYKOM U IPsIMOM. B3auMMHOE pacIionoKEeHUE IIOCKOCTEH.
Brrunciienre paccTosiHA MEXAY TOYKOU U TIIOCKOCTBIO.

Tema 4. KpuBble BTOPOro mopsiika UX T€OMETPHUYECKHME CBOWMCTBA. YPABHEHHMS JIUINIICA,
runepooibl, napadonsl O0IIee ypaBHEHHE KpUBOM BToporo nopsiaka. [IpuBeeHne KpuBbIX BTOPOTO
MOpsI/IKa K KaHOHWMYECKOMY BHy. [IoBepxHOCTH BTOpPOTO NOpsIKa.




3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

3.4.1 CemuHapcKue/MPaKTHICCKUE 3aHITHS

IIpakTnueckoe 3anatue 1. Matpulipl, 1eiCTBUS HaJl MaTpULIAMHU.

[Ipaktuueckoe 3ausarue 2. OnpenenuTenu, UX CBOMCTBA U BhIYUCICHUE. MaTpuuHas 3anuch
CHUCTEMBI JINHEWHBIX YPaBHEHUII.

[IpakTuueckoe 3ansatue 3. OOpaTHas MaTpUla U €€ BBIUKCIICHHUE.

[Ipaktuyeckoe 3anstue 4. CUCTEMBbl JMHEHHBIX anreOpanyecKuX ypaBHEHUH, OCHOBHBIC
NOHATUS U ompeneneHus. Pemenue cucreM JIMHEHHBIX ypaBHeHUM MeronoM Kpamepa, meromom
00paTHON MaTpUIIBI.

[IpakTrueckoe 3anstue 5. PelieHne cucteM JIMHEHHBIX ypaBHEHUW meTonom ['aycca. Panr
Matpuusl. Teopema Kponekepa — Kanemnu.

[IpakTnueckoe 3anstue 6. Meroa ['aycca B Ipou3BOJIbHBIX CUCTEMAX JIMHEHHBIX YPABHEHUH.
OZIHOPOAHBIE CUCTEMBI JTMHEUHBIX YPABHEHHUI.

[IpakTuueckoe 3anarue 7. Bexropsl. JInHeiHbIe onepanyu HajJ BEKTOpaMH, UX CBOWMCTBA.
JluneliHOe MPOCTPAHCTBO FEOMETPUUECKUX BEKTOPOB. [loHATHE TMHEMHONW KOMOMHAIIUU BEKTOPOB.
JInHelHO HE3aBUCUMBIE U IMHEHHO 3aBUCHMBIE CHCTEMBI BEKTOPOB.

[Ipaktnueckoe 3anarue 8. IlonsTue Oa3uca MPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.
Koopaunatel BekTopa. OpToHOpMHpOBaHHBIM 0Oa3uc. KominHeapHOCTh, OPTOrOHAIBHOCTH U
KOMIIIAHAPHOCTh BEKTOPOB.

[Ipaktuueckoe 3ansatue 9. CkansipHOoe IMPOU3BEIECHUE BEKTOPOB U €r0 CBOMCTBA. YCIOBHUE
OPTOTOHAJILHOCTU BEKTOPOB. BEKTOpHOE NpOM3BEAEHUE ABYX BEKTOPOB, €r0 CBOMCTBA. YCIIOBUE
KOJUIMHEAPHOCTH BEKTOPOB.

[Ipaktnueckoe 3anstue 10. CMmemaHHOE MPOM3BEIEHUE TPEX BEKTOPOB U €ro CBOMCTBA.
Brruncnenne oObema mapaivieNenuneaa ¥ MUPaMHIbL. Y CIOBHE KOMILJIAHAPHOCTH BEKTOPOB.
BblunciieHre CKaJsIpHOrO, BEKTOPHOTO M CMEUIAHHOTO IPOU3BEACHHI BEKTOPOB, 3aJaHHBIX
KOOpJMHAaTaMU B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktuyeckoe 3ansitue 11. Jluneiinsie mpocTpaHcTBa. PasMepHOCTh M 0a3uc JMHEHHOTO
npocTpaHcTBa. Martpuia nepexona ot 6aszuca k 6aszucy. [IpeobpazoBaHue KOOpIUHAT BEKTOpA MPU
u3MeHeHun 6asuca. JIuHelHble onepatopsl, AEUCTBUS ¢ TMHEHHBIMU ornepaTtopamMu. CoOCTBEHHbIE
BEKTOPHI M1 COOCTBEHHbIE 3HAUEHUSI MATPUIIBL.

[IpakTuueckoe 3ansTHe 12. MHOXXECTBO KOMITJIEKCHBIX ynces. DopMbl 3an1cy KOMIUIEKCHBIX
yucen. JlelicTBHA Hal KOMIIJIEKCHBIMU YHCIaMU. Pa3noxkeHre MHOrouwIeHa Ha MHOXKHUTEIN, OCHOBHAs
Teopema anreOpsbl.

[IpakTnueckoe 3anarue 13. Cuctembl KOOpAUHAT. Pa3muuHbIe TUITBI YpaBHEHHUH IJIOCKOCTH.

[IpakTnueckoe 3anstue 14. PasnuuHble TUNBI ypaBHEHHH NOpSIMOM Ha IJIOCKOCTH U B
IIPOCTPAHCTBE.

[IpakTnueckoe 3ansaThe 15. B3auMHOe pacnonokeHue NpsSMbIX Ha INIOCKOCTH WU B
IIPOCTPAHCTBE. BhIUKCIIEHNE PACCTOSHUN MEXKy ABYMS TOYKAMH, TOYKOW M MpsMOW. Berancienue
paccTOsIHUSA MEXKJYy CKPEIIMBAIOUIMMUCA MPAMBIMA. B3anMHOE pacroioKeHHE IUIOCKOCTEN.
Brruncnenne pacCTOSHUN MEXY TOUKOW U INIOCKOCTBIO.

IIpaktnueckoe 3aHatue 16. KpuBble BTOpOro mnopsiaka MX TIE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHust ssuurca, rumnepOosbl, napadonsr OOmiee ypaBHEHHE KpHUBOM BTOpPOTO TMOpSIKa.
IIpuBeneHne KpUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BUAY. [IoBEpXHOCTH BTOPOro MOpsiaKa.

3.4.2 JIaGopaTopHbI€ 3aHATUS

Ha60paTOpHBIC 3aHATUA y‘-IC6HLIM IJIaHOM HC MPEAYCMOTPCHBI.

3.5 TemaTnka KypcoBBIX NPOEKTOB (KypCOBBIX padoT)

KypcoBble npoekThl (KypcoBble paboThl) yUeOHBIM IIJIAHOM HE IPEAYCMOTPEHHBI.
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4, YueOHO-MeTOAMYeCKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 Hopmatusnble 1oKyMeHTbI 1 'OCTsb1

1. ®I'OC 08.03.01 «CtpoutenbcTBOY». YTBEpXAEH NpukazoMm MwunHOoOpHayku Poccum ot
31.05.2017 Ne 481 (pen. ot 08.02.2021);

2. AxagemMuueckuid  yueOHbIM 1raH 1o  Hampasienuto  moxarorosku:  08.03.01
«CtpoutensctBo». [Ipodumns: I[IpoMeinuieHHOE U TpaXKIaHCKOE CTPOUTENbCTBO. Dopma 00ydeHHs —
oyHas. 2026 r.;

3. OOpa3zoBarenpHas ~ mporpaMma 1O  HANpPaBICHUIO  MOATOTOBKH: 08.03.01.
«CtpouTtenbctBoy. [Ipoduis: IIpoMeiniuieHHOE U TPaXIaHCKOE CTPOUTENbCTBO. Popma 0OyueHus —
oyHas. 2026 r.;

4. Vxa3 Ilpesunenta Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-
TEeXHOJIOrn4eckoro passutusa Poccuiickoit denepanumny;

5. Ilpukaz MunucrtepcrBa obpazoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne
816 «O6 yrBepxknenun Ilopsnka mnpuMeHEHHS  OpPraHM3AMSAMH,  OCYIIECTBISIIOIIMMHU
00pa3oBaTeNbHYI0 JESATENBHOCT, AJIEKTPOHHOTO OOYYEeHHMsI, JAUCTAHIIMOHHBIX O0pa30BaTEIbHBIX
TEXHOJIOTHI NpU peanu3alui 00pa30BaTeIbHbIX IPOTPAMM.

4.2  OcHoBHas JIuTepaTypa
1. 3abonorckuit B.C. JluneiiHas anreOpa M aHanuTUyeckas reoMeTpust (y4eOHBbIi

KOMIUIEKC): yueOHoe mocobue, 2-e uzn. Crep. M.: U3n-so MHOPA-M, 2022. 309 c. (Beicuiee
oOpa3oBaHue: OakanaBpHar).

2. Cuporuna U.K. Jluneiinas anrebpa U aHaauTHYeCcKas T€OMETPUs: MHTEPAKTUBHBIHI
Kypc: ydeOHoe nocobue it By3oB. CI16, M3x-Bo Jlans, 2022. 180 c.
3. Kypc nexmuii no muHelHoi anredpe 1 aHATUTUYECKON reOMeTpuu: yuebHoe mocodue.

// Kynpsisue b.1O., Marsam B.U., [Tokazees B.B., Uepkecosa I'.B. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnextponnslii pecypc. ]

4.3 JlomoaHuTe bHAS JUTEpPaTypa

1. Kpatkwuii kypc BbICIIei MaTeMaTHKH [ DIEKTPOHHBIN pecypc]: yuel. - DIeKTpoH. JaH.
- Mockga: amikos u K, 2017. - 510 c. [Pexxum gocryma: URL: https://e.lanbook.com/book/93522. -
3ari. ¢ sKkpaHa.|.

2. 3yokoB B.I'., JIaxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A.
Kypc MaTemaTukuy a1 TEXHUYECKUX BbICIIMX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTY, 2012.
400 k3.

3. Nnenn B.A., Tlosusax O.I'. Ananmutudeckas reometpusi. M.: Hayka. ['naB.pen-us
¢u3uko-mMaTeM. IuT-pel, 1988. 224 c.
4. bexnemues, /[.B. Pemenne 3a1au 3 Kypca aHaJIUTHYECKON T€OMETPUN U IMHEWHON

anreOpsl [ DIEKTPOHHBIN pecypc]: yuebd. mocodue - DIeKTpoH. 1aH. - MockBa: @uzmatiut, 2014. -
192 c. [Pesxum mocryma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4  JjaexTpoHHBbIE 00pa3oBaTebHbIE PeCypChl

[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ mpUMEHEHHUEM
CUCTeMBl JUCTaHIMOHHOTO o0y4yeHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
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Kadeapoit «MaremaTuka» SJIEKTPOHHBIX 0Opa3zoBareibHbIX pecypcoB (DOP) mo Bcem pasnenam
HPOTrpaMMBbl:

Hazsanue D0OP

Jluneiinast u BekTopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368

AHanuTuveckas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u
AHATUTUYECKASI TEOMETPUS

https://online.mospolytech.ru/course/view.php?id=462

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.

HOpHZ[OK IIPOBCACHUA pa60T B AUCTAHIIMOHHOM cbopMaTe YCTAaHAaBJIMBACTCA OTACIbHBIMH
PactopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH paboTe W/WiIH IIEHTPOM y4eOHO-METOIUYECKON pabOTHI.

Kaxnp1ii cryneHT o0ecrnieueH MHANBUAYAIbHBIM HEOTPAHUYECHHBIM JIOCTYIIOM K 3JIEKTPOHHOMN
ouobmorexe MOCKOBCKOIO ITOJINTEXA

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

I/IHTepHeT-pecprBI BKJIFOYAIKOT y‘Ie6HO-M€TOI[I/I‘{eCKI/Ie MaTCpHajibl B 3JICKTPOHHOM BHIC,
IpeICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTndeckoro 00pa3oBaHus»

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

Ilone3nnle y‘le6H0-MCTOI[I/I‘leCKI/Ie n I/IH(i)OpMaI_II/IOHHBIe MaTCpHrajibl IIPCIACTABJIICHBI Ha
caifrax: http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH « HTepHeT» s
OCBOCHUSI TUCLUILTUHBI: www.matematikalegko.ru>studentu, www.i-exam.ru.

45 JluueH3uOHHOe W  CBOOOJAHO  pacHpocTpaHsieMoe  MPOrpaMMHOe
o0ecreyeHue
HanmenoBanmue | Pazpadoruyux I1O HocTynHocTs Ccblika Ha Enunblii peectp
Ne (npaBoobaanaren | (JMIEH3HOHHOE, POCCHIICKUX MPOrpaMM 1JIs1
b) CcB00OOHO 9BM u B/l (npu Haanyumn)
pacnpocTpansieM
oe)
Astra Linux [ OOO JIntieH3nOHHOE https://reestr.digital.gov.ru/reestr
1 | Common Edition [ "PYCBUTEX- /305783/?sphrase_id=954036
ACTPA"
Moit Oduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/reestr
2 OBJIAYHBIE /301558/?sphrase_id=943375
TEXHOJIOT "
46 CoBpemeHHble npodeccHoHAIbHbIe 0a3bl TAHHBIX U HUH(POPMAIMOHHbIE

CIIpaBOYHbIC CUCTEMBbBI

HepequL pPECYpCOB CECTH I/IHTCpHCT, JOCTYIIHBIX IUII OCBOCHUA NJUCHUITIINHBI:



https://online.mospolytech.ru/course/view.php?id=3368
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=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/
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

12

Ne HaunmeHoBaHue Ccbuika Ha pecypce JocTynmHocTh
HNudopManmoHHO-CTIPABOYHBbIE CHCTEMbI
JocTtynHa B cetn
1. Stack Overflow https://stackoverflow.com/ | WuTtepuer 6e3
OTpaHUYCHUMN
WudopmannoHHbie pecypehl )
2. Cern KoeysbrantlLioc http://www.consultant.ru JlocTyHO
ITopran @enepanbHbIX
3. TOCYAAPCTBCHHBIX http://www.fgosvo.ru JlocTyHO
00pa3oBaTeNbHbIX CTaHAAPTOB
BBICIIETO 00pa30BaHUs
JIeKTPOHHO-0HOINOTEYHbIE CHCTEMBbI
1 Jlanb https://e.lanbook.com/ HoctymnHa B cetu MHTEpHET
' 0e3 orpaHuYeHUI
2 IPR Books https://www.iprbookshop [ JoctymHa B cetrt MHTepHET
' ru/ 0e3 orpaHuYeHUI

IMpodeccnonanbHbie 6a3bl JAHHBIX

ba3a naHHBIX Hay4yHOUI

http://www.elibrary.ru

HoctynHo

1. |anexkrponHOlM OUOIMOTEKU
(eLIBRARY.RU)

Web of Science Core Collection
— IIOJINTEMATHYCCKaA
pedeparuBHO-

2. | 6ubnuorpaduyeckas u
HayKOMETpUYeCcKast
(Oubnuomerpuyeckas) 6aza
JTAHHBIX

http://webofscience.com | JocrymHo

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

MarepuanbHO-TeXHUYECKass 0a3a yYHHMBEPCHTETa OOECIeUMBACT IMPOBEIACHUE BCEX BHJIOB
3aHATUH, MPEIYCMOTPEHHBIX YY€OHBIM IJIAHOM, U COOTBETCTBYET JIEHCTBYIOUIMM CaHUTAPHBIM U
IPOTHBOINOXKAPHBIM MPAaBUIIaM U HOpMaM.

Kadenpa «Marematuka» He pacnoyiaraeT COOCTBEHHBIM ayJUTOPHBIM (POHIOM U HCTIONb3YET
yueOHbIe ayTUTOpUU U3 0011ero GpoHaa yHUBEpPCUTETA.

IIpu HeoOXoaMMOCTH Ui  NPOBEACHMS
UCTIOJIb3YIOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

HHTCPAKTUBHLIX  HNPAKTUYCCKUX 3aHATHI

6. MeToanuyeckue peKoMeHIaluu

6.1
o0yueHus

MeToauueckue PEKOMEHIAIMU IJIA NpenmoaaBaTe/id 10 Opranusanuu


https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/
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[Ipexne Bcero, cnemayer oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, YTO IMPAKTHUYECKH BECh
M3y4aeMblil UMM MaTepuai He TpeOyeT Kakoi-mubo crenuanabHOM (JOMOIHUTEIbHON ) MTOATOTOBKHU U
BIIOJIHE MOXXET OBbITh YCIEIIHO M3YY€H, €CJIM CTYACHThI OyAyT MOCELaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATh JIOMAlIHUE 3a/aHUsl U TI0Jb30BaThCS (IPU HEOOXOJMMOCTH) CHUCTEMOH IJIAHOBBIX
KOHCYJIbTAIlM B TEYCHHE KaXJO0ro cemectpa. Bomenmme B kypc JIuHEWHON anreOpsl pas3aeis
ABIIIOTCS KJIACCUYECKUMH, B TO K€ BpPEeMs OHU IMPAKTUYECKHM OPUEHTHPOBAHBI, TaK KaK HMEIOT
HIMPOKOE PacCHpOCTpaHEHUe JIs PElIeHUs Pa3HOro poja 3ajJady BHYTPH CaMOM MaTeMaTHKU U
IPUKIAIHBIX 331a4. FIX 0OCBOEHHE IOMOXKET CTYJEHTaM JIOTMYECKH BEPHO, ApIYMEHTHUPOBAHO U SICHO
CTPOUTh YCTHYHO U IIMCbMEHHYIO pe€db, YCIEUIHO IPUMEHATh HAKOIUICHHbIE 3HAHHUA B
poecCuOHaNBHOM NeSTebHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHSATHH pPEKOMEHJOBAaTh CTYIACHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIMCOK BOIPOCOB JAJIs NOATOTOBKH K
IK3aMEHY.

Ha nepBom 3aHsiTiH 0 AUCHUILIMHE CIIEyeT 0053aTeIbHO TPOMH(GOPMUPOBATH CTYACHTOB O
BUJE U (popMax TeKyIleill U MPOMEKYTOUHOM aTTeCTalluii MO IUCHUILUIMHE, CPOKAX MX MPOBEICHUS,
YCIOBUSIX JIONyCKa K IIPOMEXYTOUHOM arTecTaluu, NPUMEHSEMBIX BHJAX IPOMEKYTOYHOIO
KOHTPOJISL.

W3noxkeHne TEOPEeTUYECKOTO MaTepHala JOJDKHO COMPOBOXKIATHCS WILUTIOCTPATUBHBIMU
npuMepamMu, TIIATENbHO OTOOpPaHHBIMU MPENOAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKM TpU PELIEHUU 3aJaud HE OTBJIEKAJIM OT TIJaBHOTO: OCMBICIEHUS HUIEH U CYTH
IpUMEHseMbIX MeTonoB. CiieqyeT BCerja YKasbplBaTh IPUMEPHl MPAKTUYECKOIO IPUMEHEHUs
PacCCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHUH U HOPMYIL.

[IpakTudeckue 3aHATHSA JOJDKHBI OBITh OPraHW30BaHBI MpPENoAaBaTeNeM TakuM o0pa3om,
YyTOOBl  OCTABAJIOCh BpPEMsI Ha IEPUOJUYECKOE BBIIOJHEHUE CTYJEHTAaMH HEOOJIBIION
CaMOCTOSITENIbHOM paOdOThl B ayAUTOPUH I IPOBEPKU YCBOEHUS U3JI0KEHHOIO MaTepHara.

[IpenogaBaTens, BeAYUIUM NpPAaKTUYECKUE 3aHSATHUS, JOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMaTHUYECKH MJ1aH 3aHATHH C JIEKTOPOM, UCTIOJIb30BaTh €AUHYIO CHCTEMY 0003HAUYEHUH.

[IperoaBaTemnto cieayeT JOOMBAThCS CUCTEMAaTHUECKON HETIPEPHIBHOM pabOTHI CTYICHTOB B
TEUYEHUE CEMECTpPa, HEOOXOANMO BBISBIISTH CHIIBHBIX CTY/ICHTOB M TIPUBJIEKATh UX K HAYyYHOU padoTe,
K Y4acTHIO B Pa3HOI'0 poJia OJUMIINANAX U KOHKYpCax.

CTyZIeHT AOKEH OIYIaTh 3aMHTEPECOBAHHOCTD NPENOIABATENS B JOCTHKEHUH KOHEYHOTO
pe3yabpTaTa: B IpHOOpPETEHUHN 00yUJalOIUMHUCS TPOYHBIX 3HAHUM, YMEHHUH U BIIaJIEHUsI HAKOTIJICHHOMN
uH(popMalen 15 pereHus 3a1a4d B IpodecCUOHAIbHON AeSITENbHOCTH.

OO0pa3oBarenbHbIe TEXHOJOTHH.

IIpoBenenue 3aHATUI U aTTeCTAil BO3MOYKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTEMBI JUCTaHIMOHHOrO o0yuyeHus yHuBepcutera (CJJO-LMS) Ha ocHoBe pa3paboTaHHBIX
kadeapont «MartemaTrkay >JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo BceM pazaenam
nporpaMmsl (cMm. 1. 4.4).

ITopsimox mpoBeneHus: paboOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMHU
pacrnopspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/Wiu IIEHTPOM yueOHO-METOIUYECKONU paboTHI.

6.2 Meroanueckue yKazaHus JAJIs1 00y4al0UIUXCSl M0 OCBOEHHIO M CHUTITHHBI

Pa3nes: DiieMeHTHI THHEHON anredpbl

Martpunbl u onpenenurenu. I[Ipexae Bcero, CTyIEHT JODKEH MOHATH, YTO MaTpUlla — 3TO
Tabnuia yrcesn (mpuueM dTa TabJIuIa MOXKET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, 8 MOKET
OBITh U TPSAMOYTOJBHOM), a OINpeneauTeNlb — 3TO YHUCIIO, 3alMChIBAEMOE B BHJE KBaJApaTHOU
TaOJIUIIBI, TO €CTh ONMPEACTUTENN CYIIECTBYIOT TOIBKO Y KBAAPATHBIX MaTPHIL.

CrnenyeT 00paTuTh 0c000€ BHUMAHUE HA OTIEPAIIUI0 YMHOKEHHUSI IPSMOYTOJIBHBIX MATPUIL U
MOHSTh, KaKUM TIIOJYYaeTCs TMOPSIOK MaTpuIll — mpou3BereHUs. OCOOCHHOCTh MATPHI] TAKKe
COCTOMT B TOM, YTO IPOM3BEJCHUE MATPHIl HE IEPECTAHOBOYHO, TO €CTh CJICIYeT 00sS3aTelbHO
yOemuTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIHIE 3a/1a4H.

BaxxupiM sBrsieTcss moHATHE OOpaTHOW MaTpullkl. Hamo 3HaTh yclnoBHE CYIIECTBOBAaHUS
0o0paTHON MaTpHIBl U AITOPUTM ee mocTpoeHus. [locne ee BhUMCIEHUS IeecO00pa3Ho JenaTh
MIPOBEPKY TPABWIBHOCTH PEIICHUS, BBIIOJHUB OICPAIMI0 YMHOXEHHUS (JODKHA TIOTYyYUTHCS
eIMHUYHAsI MaTpHIIA).
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[Ipu w3yueHUM omnpeneauTeNell Hal0 YEeTKO YCBOUTH MOHSATHUS MUHOPA, alredpandecKkoro
JOTIONIHEHUS, 3HaTh MHOTOYMCIICHHBbIE CBOWCTBAa ompenenurens. [lns OCBOEHUS TEXHUKU
BBIUMCJICHUS OIpeieuTeNiell 1enecoo0pa3Ho, BbIOpAaB MPOU3BOJBHBIM OMpPENEIUTENh BBIIIE
TPETHETO MOPSIKA, PACKPHITH €r0 PA3IMYHBIMU CIIOCO0aMU, IIPUMEHSIS PA3JIOKEHUE U 110 CTPOKaM, U
0 CTOJIOIAM.

OO6paTtuTe BHUMaHUE, KaKUe CTPOKHU (CTOJIOIIbI) IPEAOYTUTENIbHEE BEIOUPATH AJIs PACKPBITUS
OTpeAeNUTeNsI, 4YTOObl YHOPOCTUTH ero BbluuciaeHue. OcoOeHHO APGEeKTUBHO BBIYUCICHUE
OTIPEACIUTENS ¢ MOMOIIBIO0 AIEMEHTAPHBIX MPEoOPa30BAHMM, MPUBOIANINX €r0 K TPEYroJbHOMY
BU]TY.

[Ipu n3ydeHuu pemeHnii CUCTeM JIMHEHHBIX anreOpanueckux ypaHeHui (CJIAY) obpature
BHHUMaHUe, MpeXKJe BCEro, Ha MOHSATUE PEIICHUs] CUCTEMbI U YCIIOBHS CYIIECTBOBAHUS PELICHUI B
3aBUCHUMOCTHU OT COOTHOILIEHHUS MEXKy PAHI'OM MaTPHUIIbl, PAHTOM PACIIUPEHHON MaTPUIIbI CUCTEMBI
Y YHMCJIOM HEU3BECTHBIX U YPAaBHEHUII.

OOpatute BHHMMaHue Ha ycioBus npuMeHeHus Gopmyn Kpamepa u merona oOpaTtHOM
MaTpPHULIbL.

BaumartensHo pazOepuTe TpUMEpPHl PEIICHUS TMPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX
anreOpandecKkux ypaBHeHU MeToioM ["aycca (BBeeHne Oa3UCHBIX M CBOOOTHBIX MIEPEMEHHBIX ).

Pa3zpnen: JiieMeHTHI BeKTOPHOM aJredpsbl

[Ipu u3ydeHnn qaHHOU TeMbl HEOOXOAMMO OOpPaTUTh BHUMaHUE Ha JTMHEHHBIE ONepaliy HaJ
BEKTOpaMH, HAa TMOHATHA JIMHEHHOM HE3aBUCUMOCTH M JIMHEMHOW 3aBUCHMOCTH BEKTOPOB, Ha
dbyHIaMeHTaIbHOE OHATHE Oa31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha
pa3joXeHue BeKTopa 1o 0asucy.

3HaTh ONpEeJEeTIeHUE, T€OMETPUUYECKUE CBOMCTBA CKAJISIPHOr0, BEKTOPHOTO M CMEUIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (DOPMYIIBI ISl X BBIYMCIICHHUS B BEKTOPHOW U B KOOPJAMHATHOU (popme.

OO0s3aTennbHO 3HATH M YMETh NPOBEPATH YCIOBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTU M
KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nen: KomniekcHble yncia 1 MHOTO4J1€HbI

B »stom pasnmene, mpexnae Bcero, HaAO TMOHITh, YTO KOMIUIEKCHOE YHCIO SBHJIOCH
pacumiMpeHrueM TOHSTHS JIEHCTBUTEIBHBIX YHCEN, 3HATh OINpEAeTeHHE W TpU (GOPMBI 3aIHCH
KOMIUIEKCHOTO  yucna  (anredpandeckyro, TPUTOHOMETPHYECKYID M TOKa3aTelbHYIO),
T€OMETPUUYECKYI0 MHTEPHPETALMI0 KOMIUIEKCHOTO YHCIIa U B3aMMHO-OJIHO3HAYHOE COOTBETCTBHUE
MEXIy MHOXXECTBOM KOMIUIEKCHBIX YHCET M MHOXKECTBOM TOUYEK KOMILJIEKCHOW IJIOCKOCTH. 3HATh
dbopmyny Diinepa. KoMriekcHbIe yncia MOXKHO H300pakaTh C TOMOIIbIO BEKTOPOB HAa KOMIIEKCHOM
iockocTH. [ToaToMy ornepariiu cI0KeHUsS U BIUNTAHUS KOMIIEKCHBIX YHUCET MOTYT OBITh CBE/ICHBI
K OIlepaiusiM CIO0KEHUS U BBIYUTAHUSL COOTBETCTBYIOIIUX BEKTOPOB.

Hamo 3Hath W yMeTh BBINMOJHATH ONEPAIlMM YMHOXKEHUS, [EJICHUS, BO3BEJACHHUS B
MOJIOKUTEIBHYIO CTETIEHh KOMIUIEKCHBIX YHCEN, 3allMCaHHBIX B TPUTOHOMETPUYECKOH ¢opme,
W3BIICYCHHSI KOPHSI N-0if CTEMeHN W3 KOMITJIEKCHOTro uncia. CrnexyeT oOpaTUTh BHUMaHUE Ha TO, YTO
MHO>KECTBO KOMIUJIEKCHBIX YHUCEIl SIBJISIETCS 3aMKHYTBIM, TO €CTh Jito0ast anreOpanyueckas orneparus
HaJ] KOMIUJIEKCHBIMU YUCJIAMH HE BBIBOJIUT 3a MPEENbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3nath pa3znudHbie BUABI PA3I0KEHUST MHOTOUYJICHA HA MHOXKUTEIH JUIsI CITy4aeB, Korja
CpeIu KOpHEH MHOro4JieHa MOTYT OBITh KpaTHbIe, KOMILUIEKCHbIE KOPHH. DTH CBelIeHUs OyayT
MCIIOJIb30BAThCS, HAIPUMED, B UHTETPAIbHOM MCYHCICHUH TIPU BHIYUCIEHUU HHTETPAJIOB OT APOOHO-
parMoOHANBHBIX (QYHKITUN, P PEIICHUH JTUHEHHBIX OJHOPOIHBIX AU(depeHIInaTbHBIX YPaBHCHHUM
N-TO TIOPSIIKA C TIOCTOSIHHBIMU KOA(DPHUITHEHTAMHU.

Pa3zjnen: AnaanTuyeckasi reomeTpus

[Ipu n3yyeHnn aHaTUTUYECKON T€OMETPUU CIEAYET, MPEXKIAE BCETO, MOHITh, UTO €€ 3aJauei
SBJISICTCSI U3YYCHHE TEOMETPHUECKUX OOBEKTOB MPH MOMOIIM aHATUTUYECKHX METOIOB ajlreOphl U
MaTE€MaTU4YeCcKoro aHanu3a. B OCHOBe Takoro mnojaxoAa JEXKHUT METOJ KOOpPAWHAT, BIEPBBIC
CHCTEMATUYECKU TPUMEHEHHBIN P. /lekapTom.

OCHOBHBIE TTOHATHUSI TEOMETPUH (TOUKA, TIPsIMAast, TUIOCKOCTH) SBJISIFOTCS HEOMPEIEIIEMbIMU,
U JUIS UX OTHCAHUS MPUMEHSAETCS aKCHOMAaTUYECKHH METO/I, MO3BOJISIONIMA YCTAHOBUTH B3aHMMHO
O/IHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM TOYEK NMPSMON U MHOXKECTBOM ACHCTBUTEIBHBIX
qrceN M, TAKUM 00pa3oM, BBECTH CUCTEMY KOOpPIMHAT.

Hamo yetko ycBOUTH pa3nudHbie POpPMBI ypaBHEHUH MPSMOH U TNTOCKOCTH YMETH MTEPEXO0IUTh
oT oxHOM PopMbl K aApyroi. CiaeayeT OCMBICTUTh W YCIIEITHO MPUMEHSTh PEIISHUS KIACCHUECKUX
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3aa4 AHAJTUTHUYECKOW T'€OMETPHUH O B3aUMHOM DACHOJOXKEHMH MPSIMBIX W IUIOCKOCTEH, YMETb
OIPENeNATh YIJIbl U PACCTOSHUS MEXAY Pa3IMUYHBIMU F€OMETPUUECKUMU OObEKTaMHU.

VYcenemHoe u3ydeHue AUCUHUILIUMHBL «JIuHelHas anredpay, npuoOpeTeHHe HeoO0XOANMBIX
KOMIIETEHIINI, YMEHHI W HABBIKOB BIIAJICHUS MaTEMaTHYECKHM anmnapaToM TpedyeT OT CTYICHTOB
0O0JIBIIION CAMOCTOSITETLHON PaOOTHI.

Heob6xonuMo  oOpatuTh BHMMaHHE, 4YTO KOJIMYECTBO YacoB, OTBOAMMBIX Ha
CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU € YYE€OHBIM ILIAHOM, OOJIBIIIE YUCIIA YACOB, OTBOAMMBIX
Ha BCE BUJIbI AyIUTOPHBIX 3aHATHH.

CamocrosarenbHass paboTa sBISETCS OJHUM M3 BHIOB y4yeOHbIX 3aHsATHA. Llenms
CaMOCTOSITEJIbHOW paboThl — MPAKTUYECKOE CaMOCTOATENIBHOE IOJTY4YE€HHE CTYAEHTaMH HaBBIKOB
paboThl B MporpaMMe MaTeMaTHYECKOIo MOJICJIMPOBAHUS, pACCMaTPUBAEMBIX B IIPOLIECCE U3YUECHUs
JVCLIATUTAHBL.

AyIuTOpHAas caMOCTOATENNbHAs padoTa MO AUCHUILTMHE BBITIOIHICTCA HA YIEOHBIX 3aHATHUSAX
II0J] HEITOCPE/ICTBEHHBIM PYKOBOJICTBOM IPENOIaBaTENs U 110 €r0 33JaHUIO.

BreaynuropHas camocrosiTenbHas paboTa BBIIOJHSETCA CTYJEHTOM IO  3a/laHUI0
IpernoiaBaTessi, HO 0€3 ero HeMOCPEICTBEHHOTO YYaCTHS.

3aoauu camocmoamenvHol padbomsl cmyoenma:
— pa3BUTHE HABBIKOB CAMOCTOSITEIILHON y4eOHON pabOThI;
— OCBOEHHE COJIEepKaHUs JUCLUIUINHBL;
— yriyOJieHHe COJepKaHHU U OCO3HAHWE OCHOBHBIX MOHSATHH JUCIUIUINHBL,
— HCIOJIb30BaHHE MaTepuaia, COOPaHHOIO U MOJYYEHHOT'O B X0JI€ CAMOCTOSITENIbHBIX 3aHITHH
st 9PEKTHBHOM IMOATOTOBKH K 3K3aMEHY.
Buowt éneayoumopnoii camocmosamenvHoi pabomoi:
—  BBINIOJHEHUE PAacUYeTHO-TpaPHIECKUX padoT;
— TIOATOTOBKA K 3K3aMEHY;
— TIOATOTOBKA K CEMUHApY;
JUi1s BBIIOJIHEHHUS JIF0OOO0T0 BHJIa CAaMOCTOATENbHOIN paboThl HEOOXO0AUMO IPOUTH ClIeayroIne
ITaIbI:

— OmpezeseHHe LeNId CaMOCTOSITEIbHON paboThI;

— KOHKpETH3alus N03HABATEIILHON 33/1auu;

— CaMOOIIeHKa TOTOBHOCTH K CaMOCTOSITEIIbHOM padoTe;

— BBIOOD aIEKBATHOTO clloco0a AeUCTBU, BEAYIIET0 K PELICHUIO 3a/1auu;

— IUIaHHpOBaHME PaOOTHI (CAaMOCTOSATENHHON MIIM C IOMOIIIBIO MPEI01aBaTesl) Hajl 3aJaHUEM;

— OCYILECTBJIEHHE B IIPOLIECCE BBHIMOJHEHUSI CaMOCTOSITEIbHOM paboThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO M KOHEYHOTO) PE3YyJIbTAaTOB PAaOOTHI M KOPPEKTUPOBKA BBITIOTHEHUS
paboThI;

—  pednekcus;

— Ipe3eHTanus paboThl.

1. DoH/1 OLIECHOYHBIX CPEICTB
7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!

JI1st KOHTPOJIS YCIIeBAaeMOCTH U KaueCcTBa OCBOCHUS JUCITUTUIMHBI HACTOSIICH MPOrpaMMOi
MIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIS:
— KOHTPOJb TEKYIIEH YCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
— MPOMEXYTOYHAs aTTecTanus (3K3aMeH).

HaunmenoBanue
Bun koHTpOSIS
KOHTPOJIS Kparkast xapakTepucTHKa KOHTPOJIS
Ne n/m pe3yJIbTaToB
pe3yIbTaToB pe3yabTaToOB 00Y4YEHUs
oOyueHus
o0y4deHus
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PacuerHo-
rpaduveckas
paborta

Tekymmit

OOyuaronmiics B TE€YEHUE cemecTpa
CaMOCTOSITEJIbHO BBIIIOJIHAET PSII PacyeTHO-
rpaduueckux pabotr mo Teme pasnena. [lpu
IIPOBEPKE MPENO/IaBaTellb OLIEHUBAET KA4ECTBO
oopmIIeHHUs, TPAaBUIBHOCTH PACUETOB.

KoHntposbHas
pabora

Texymmit

Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIISICTCS HA  IIOCIEIHEM  3aHATHU
u3yqaemoro pasgena. KonTposnpHas pabota
BBITOJTHACTCS WHAUBUYaTbHO KaXKIbIM
crygentoM. llpu mpoBepke mpernonaBaTenb
OLICHMBACT NPABWJIBHOCTh  IPOU3BEACHHBIX
pacyeToB.

Tect

Tekymunit

TectupoBaHue NPOBOAUTCA HAa IOCIEIHEM
3aHATUM UM3y4aeMOW TeMbl. TecTtupoBaHue
ocyuiecTiasiercs, Jub0  OpU  HOMOILU
KOMITbIOTEPHOM CUCTEMBI TECTUPOBaHMUS, TMOO C
VCIIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUN Ha
OyMaxxHOM Hocutese. B pamkax TecTupoBaHUS
IPOBEPsIETCsI 3HAHUE TEOPETHUECKON Oa3bl.

DK3aMeH

[IpomexxyTouHbIN

[IpomexyTouHas arrecTanus oOydaroluxcs B
(dbopMe dK3aMeHa MPOBOIUTCS MO PE3yIbTaTaM
BBITIOJIHEHHUSI BCEX BHUJOB Y4eOHOW paboTHI,
PEyCMOTPEHHBIX YU€OHBIM IIJIAHOM [0 JaHHOMN
JHUCIUIUINHE, npu 3TOM YUUTBIBAKOTCS
pe3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue ceMectpa. OueHKa CTeNeH! TOCTHKEHUS
oOy4aroIUMUCs  TUIAHUPYEMBIX  PE3yJIbTaTOB
oOyueHus 0  JUCIUILINHE MIPOBOJUTCS
MpENoAaBareyieM,  BEAYLIMM  3aHATHS 10
JUCLHUIUIMHE METOAO0M 3KCHepTHOM oueHkH. [1o
UTOraM  NPOMEKYTOYHOM  arTecTaldu 110
JUCIUIIJIMHE BBICTABIISICTCS OLIGHKA «OTIHUUHOY,
«XOpOILIOY, «yJIOBJIETBOPUTEIBHO AN

KHEYOOBJCTBOPUTCIBLHOY.

7.2 1lkana u KpUTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4eHH s

[Tokazarenem olleHMBaHMsI KOMIIETEHIMI Ha pa3IMYHbIX dTanax uX GOpMUPOBAHUS SIBIISIETCS
JOCTHXKEHNE 00yJarolUMHUCA MIIIaHUPYEMBIX PE3YJIbTaTOB 00YUYEHHS 10 AUCHUIIIMHE (MOIYIIIO).

Kpurepun oueHnBanus

IHoka3areanb
HeyaoBJ1eTBOPUTEJIBbHO | YA0BJETBOPUTEIbHO Xopoio O1au4Ho
3HATH: OO6yuarommiics OOGyuarommiics O6yuarommii | OOy4qaroru
TEOPETUYECKUE | JEMOHCTPUPYET MOJHOE | IEMOHCTPHUPYET cA rcst
OCHOBBI OTCYTCTBUE WIIH HETIOJIHOE JEMOHCTPUPY | JEMOHCTPHU
JIMHEVHOM HEJIOCTaTOYHOE COOTBETCTBHUE €T YaCTUYHOE | PYyeT
anreOpsl 1 COOTBETCTBUE CIEAYIOIMX 3HAHUW: | COOTBETCTBHUE | MTOJTHOE
AHAJIMTHYECKON | CIIEYIOIINX 3HAHUM: TEOPETUYECKHUE CIEAYIOUIUX | COOTBETCTB
TeOMETPUH, TEOPETUYECKUE OCHOBBI | OCHOBBI JIMHEUHOU 3HAHUM: ue
KOMIUIEKCHBIE | TUHEHHOMN anreOpsl 1 anreOpsl U TEOPETUUYECK | CIIETYIOLINX
qHrcIa. AHATUTUYECKOU AHAJIMTUYECKON K€ OCHOBBI 3HAHUM:
reoOMeTpUH, T€OMETPUH, JIMHEWHON TeopeTnyec
KOMILJIEKCHBIE YUCIIA. KOMIUIEKCHBIC YHclia. | anreOpsl U KHE OCHOBBI
AHAJIMTUYECK | JIMHEWHOU
o anreOpsl U
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reOMETPUH, aHAJINTUYEC
KOMIUIEKCHBI | KO
€ 4uca. TEOMETPHUH,
JlonmyckaroTc | KOMIUIEKCH
s b€ YMCIIa.
He3Hauutens | CBoOOIHO
Hble OLIMOKH, | ONEepUpYyeT
HETOYHOCTH, | IpuoOpereH
3aTPYJHEHUS | HBIMU
pu 3HAHUSAMU.
aHAJINTUYECK
ux
olnepanusx.
yMeThb: OoOyuatommiicst He ymeeT | OOyvaromuiics Obyuarommii | O0yyaronu
pelarh 3aa4d | WIA B HEAOCTaTOYHOU JEMOHCTPUPYET cs ncs
U YIPAKHEHUS | CTENCHU YMEET: HEIOJIHOE JIEMOHCTPUPY | IEMOHCTPHU
UCIIOJIB3YSI pelarh 3a1a4uu U COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YIPaXHEHUS UCTIONb3Ys | CIEAYIOIIUX YMEHUN: | COOTBETCTBUE | IIOJHOE
METOJBI, OCHOBHBIE METO/IBI, pelaTh 3aJa4u U CIIEQYIOIIUX | COOTBETCTB
W3YYCHHBIC B U3YYEHHBIE B Kypce YIPaXHEHUS YMEHMM: ue
Kypce JMHEWHOU anreOpe u HCIIOJIb3Ysl OCHOBHBIE | pelIaTh CJIEIYIOLIUX
JIMHENHON AHAJUTUYECKON METO/Ibl, U3YYCHHBIE B | 3a/1a4U U YMEHUH:
ainreOpe u TEOMETPHH; ONIEPUPOBATH | Kypce JIMHEHHON YOPaXHEHUS | pelarhb
AQHAIUTUYECKON | C KOMIUIEKCHBIMU anredpe u UCIIOJIB3YS 3ala4M U
FE€OMETPUH; YHUCJIAMHU. aHAJIMTUYECKOU OCHOBHBIE YIpaXHEHU
OIIepUpPOBATh C reOMETPUH; METO/IBI, A
KOMIUIEKCHBIMU OIIEpUPOBATH C U3YYEHHBIE B | UCIIOJIB3YS
YHCIIaMU. KOMIUIEKCHBIMU Kypce OCHOBHBIE
YHCJIaMHU. JIMHEHHOU METO/JIBI,
[Homnyckarorcs anredpe u U3Y4YEHHBIE
3HAYUTEIIBHBIE aHAJINTUYECK | B Kypce
OIMOKH, MPOSIBIISIETCS | O JIMHEMHOMN
HEJ0CTaTOYHOCTh reOMeTpUH; anredpe u
YMEHMM, 110 pALY OIIEpUPOBATh | AHAIUTHUYEC
IoKa3aTelei, C KoM
oOyyaromuiics KOMIUIEKCHBI | T€OMETPHH;
WCIBITHIBAET MU YHCIaMH. | OIEepUpOBaT
3HAYUTEIIbHBIE Ymenus bC
3aTpyJHEHUS IPU OCBOEHBI, HO | KOMIUIEKCH
OTepUpPOBaHUU JIOTTYCKAOTCS | BIMU
YMEHUSIMH MPU UX HE3HAYUTENIb | YUCIIAMHU.
IIEPEHOCE HA HOBBIE Hble omnOkH, | CBOOOAHO
CUTYallUH. HETOYHOCTH, | OIEpUPYET
3aTpyJHEHHs | MPUOOpETEeH
npu HBIMU
AHAJIMTUYECK | YMEHHUSAMH,
ux IIPUMEHSIET
oreparusx, UX B
nepeHoce CUTYaIUsIX
YMEHMM Ha MTOBBILIEHHO
HOBBIE, "
HECTaHJapTH | CJIOYKHOCTH.
bl€ CUTYaLIUH.
BJIAJETh: OO6yuaromnumiics He | OOyuatomuiics B Ob6yuatommii | OOyuatromu
HaBbIKaMU BJIa/IEET WIH B | HEIOCTaTOYHOMN Csl YaCTUYHO | Hcs B
PUMEHEHUS HEJ0CTAaTOYHOW CTENEeHH | CTETEHU BIaJIeeT: BJIQJIEET: MIOJIHOM
JIMHEHHON BJIaJICET
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anreOpsl U HaBbIKAMH MPUMEHEHUSI | HaBbIKAMU HaBBIKAMU o0Beme
AQHAJTUTHYECKON | JIMHEHHOM anreOpsl U [IPUMEHEHUS IIPUMEHEHHUS | BJIAJIECT:
TeOMETPHUHU K AHAJIUTUYECKOM JUHEWHOM anreOpsl U | TMHEHHOMN HaBBbIKaMH
€CTECTBEHHOHA | F€OMETPUHU K aHAJIMTUYECKOM anreOpsl U MPUMEHEHH
YUHBIM €CTECTBEHHOHAYYHBIM re€OMETPUH K aQHAJINTUYECK | s TMHEHHOMN
(pusmueckum u | (huznyeckum u €CTECTBEHHOHAyYHbIM | O anreOpsl 1
TEXHUYECKUM) | TEXHHUYECKHM) 3ajayaM. | (hU3HUecCKUM U TE€OMETPUU K | aHAJUTHYEC
3aJayam. TEXHUYECKUM) €CTECTBEHHO | KOM
3aJ1a4aM. Hay4YHBIM r€OMETpUU
OOyuarommiics (pu3nyeckum | K
HCIBITHIBACT u €CTECTBEHH
3HAYUTEIIbHbIE TEXHUYECKUM | OHAYyYHBIM
3aTPYJHEHUS IIPU ) 3aa4am. (pusugeckn
MPUMEHEHUU HaBbIKOB | HaBbiku M U
B HOBBIX CUTYaI[UsX. OCBOCHBI, HO | TEXHUYECKU
JIOMYCKAIOTCS | M) 3a7a4am.
He3zHauutens | CBOOOAHO
HBIC OIIUOKH, | IPUMEHSET
HETOYHOCTH, | MOJYYECHHBI
3aTpyJHEHUS | € HAaBBIKU B
npu CUTYaIHIX
AQHAJIMTUYECK | MOBBIIICHHO
150, 71
oreparnusx, CJI0KHOCTH.
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/IapTH
bl€ CUTYALIUH.
IIkana oneHUBaHUS TeKYLIEro KOHTPOJIS.
HaunmeHnoBanue KOHTPOJIA 11
KaJjia OLICHUBaHUSA Ornucanue

pe3yIbTaTOB OOYUEHHUSI

PacuetrHo-rpaguueckas pabora

Otnmuuno - PabGora cpana B
CpOK, pacueTHas u
rpadguyeckas 4acTH
BBITIOJIHEHBl ~ BEpPHO,  JIHOO
UMEIOTCS HEJO0YETHI, HE
BIUSIONINE HA  KOHEYHBIN
pe3yJbTar.

Xopomio - pacyeTHas 4YacThb
BBITIOJTHEHA BEPHO, B
rpadguueckoii  yacTM  ecThb
3aMCYaHUus

VY 10BIIETBOPUTEIIHHO - B
pacueTHOM 4acTu eCcTh

3aMe4aHusl, METO/] BHITTOIHEHUS
rpaguyeckoil 4YacTu BBIOpaH

BEPHBII
HeynosnersopurenbHo - B
pacueTHO UM  rpaduUecKoit
4acTAX €CThb rpyobie
3aMe4aHusl.

3aganue Ha PI'P BeigaeTcs Ha

IIEPBOM 3aHATUH
COOTBETCTBYIOLIETO  pasjeia
IUCIMIUIMHBI W CHAETCS TI0
OKOHYaHUH W3y4YEHUS
COOTBETCTBYIOLLETO  pasjeia
muciIummHael. PI'P mOmKHEL
OLITH BBITIOTHEHBI u

0(OpMIIEHBI B COOTBETCTBUU C
TpeOOBAHUSAMHU METOJUYECKUX
yKa3aHUH Kadenpsl.

TecTupoBanue 10 MpoUIEHHON
TeEME

Tect conmepxut 20 3agaHui,
NpaBUJIbHBIN  OTBET Ha 1
3aJJaHUE  COOTBETCTBYET 1

TectupoBanue
OCYILECTBIIsICTCSI, JHOO TpH
IIOMOLIHU KOMITBIOTEPHOU
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Oamry. Bpemsi TectupoBaHus -
30 MUHYT. Crynentry
MIPEAOCTABIISACTCS JBE TOMBITKH
UL TPOXOXKJIEHUS  TecTa.
MaxkcumanbHas OIleHKa 3a TECT
- 20 O6amwioB. Tect cumraercs
YCHEIIHO TPOWJEHHBIM, €CIIH
cTyaeHT pan He wmeHee 60%

CHCTEMBI TECTUPOBAHHUSL, JINOO C
UCIIOJIb30BAaHUEM  BBIJIaHHBIX
TeCT-3aJaHUi Ha OyMaXHOM
HOCHUTEJIE. Bpewms
tectupoBanus 30 muH. 3arem
OCYILIECTBIISAETCS IIPOBEpKa
TecTa HK3aMEHaTOPOM u
BBICTaBJISIETCS OLIEHKA COTJIACHO

MPABWIBHBIX OTBETOB (HAOpall | METOIUKE BBICTaBJICHUS
He MeHee 12 6aioB). OIICHKH.
HIkana oueHMBAHUS IPOMEKYTOUHOM ATTECTAUM: IK3aMEH.
[IIkayia ouleHUBaHUS Ornucanue

OTIIMYHO

BrimonHeHs! Bce BUIBI yueOHON paboThl, MPEeyCMOTPEHHbBIE YYeOHBIM
maHoM. CTyIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHUH,
HaBBIKOB MPUBEACHHBIM B TaOJMWIIaX TOKA3aTelisiM, OINEpPUPYET
MPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSIMH, HABBIKAMU, IPUMEHSIET UX B
CUTYyalUsIX IMOBBIILIEHHONW CII0)KHOCTHU, HE HCIIBITHIBAET 3aTPYIAHEHUI
[IPY AHATTUTUYECKUX ONEPALIMSIX, IEPEHOCE 3HAHUI U YMEHUIN HA HOBbIE,
HECTaHJIAPTHBIC CUTYAIUH.

Xopomo

BrinonHeHs! Bce BUIbI yueOHOM pabOThl, IPEyCMOTPEHHbBIE YUEOHBIM
mw1aHoM. CTYIEHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUM,
YMEHU, HaBBIKOB PUBEICHHBIM B TaOJIHUIIAX [TOKA3aTelNsAM, OIEPUPYET
NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyalUsiX IOBBIIIEHHON cioxHocTu. IIpu 3TOoM Moryr ObITh
JIOTYILIEHbl HE3HAYUTENIbHbBIE OINOKH, HETOYHOCTH, 3aTPyIHEHUS MPU
aHAJIMTUYECKUX OIEpalusiX, NepeHoce 3HaHUH U YMEHHMH Ha HOBBIE,
HECTaHJIAPTHHIC CUTYAIMH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BrimonHeHs! Bce BUIbI yueOHOM paboThl, IPEyCMOTPEHHbBIE YUEOHBIM
mw1aHoM. CTyAEHT JEeMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUU,
YMEHUH, HaBBIKOB TNPUBEJACHHBIM B Ta0NMIAX MOKa3aTessM,
JIONYCKAIOTCS  3HAYMTENbHbIE OIIMOKH, TPOSIBISETCS OTCYTCTBHE
3HaHUM, yMEHUH, HABBIKOB 110 PsIly IOKA3aTelIel, CTYEHT HCIIBIThIBAET
3HAUUTENIbHbIE 3aTPyJHEHUS TMpPU ONEPUPOBAHHUU 3HAHUSAMHU U
YMEHHMSIMU IIPU MX IEPEHOCE HAa HOBBIE CUTYALIHH.

HeynosnersopurensHo

He BeimomHeH oauH wiaum  Oonee BHUJIOB  y4eOHOM  paboTHI,
MPEeIYyCMOTPEHHBIX y4eOHbIM 1IaHoM. CTYAEHT JIeMOHCTPHPYET
MOJHOE OTCYTCTBHE WJIM HENOCTaTOYHOE COOTBETCTBHE 3HAHMH,
YMEHUH, HaBBIKOB TPUBEACHHBIM B Ta0IMIAX IOKa3aTessM,
JIONYCKAIOTC  3HAYUTEIbHbIE OMIMOKH, TPOSIBISAETCS OTCYTCTBHE
3HaHUM, YMEHUM, HABBIKOB 110 PSAY MOKA3aTeNei, CTYJEHT HE MOXKET
ONEpPUPOBATh 3HAHWSIMA M YMEHHSIMA NPU UX TEpEeHOCce Ha HOBBIE
CUTYallUH.

7.3  OueHouHbIe cpeCcTBa

7.3.1. Texkymuii KOHTPOJIb

Komnnexm 3a0anuii 0na evinoanenusn pacuemno-zpaguueckux paoom (PI'P)

PrP Nol, uacmpb 1
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-1 1 0 2 0 2
A= 1 3 2 B={0 -3 3
3ajganue Nel. JTaHbl MATPHILIBI 40 -3, 11 -y

o 2 T
Boinonauts geiicteus; A° +8B

(2A+3B)? —4A> —6AB=...

3aganue No2. [Ipoao/KUTh JTaHHOE MaTPUYHOE PABEHCTBO
Y IPOBEPUTH €ro Ui MaTpull 4 U B 13 nepBoro 3a1aHusl.
3aganue Ne3. BelunciauTh onpenenuTenb ABYMs CIIOCO0aMHU: Pa3sioKEHUEM IO MEPBOM CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3ananue Ned. Jlns naHHOM MaTpUllbl HaiTH 0OpaTHyIo MaTpuily. CaenaTh MpOBEPKY.
1 0 2
1 10

-1 2 3

3azanue NoS. Pemiute MaTpuyHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb poBepKy.

SRR

3aganue Ne6. Hailtu panr MaTpuIbL.

1 -1 2 3
0 5 4 3
2 3 8 9 15

3 -8 2 6 20

PI'P Nol, 3a0anun no pewienuto cucmem JUHEUHbIX a12e0pauiecKux ypasHeHuil
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Crnenatb npoBepKy.

X +4AX, — Xy =2

2X +2X, +3X, =7

3% +6x, —2X%;, =1

3aganue Ne2. Permuth cucremy u3 Nel MeTo oM oOpaTHOM MaTpHIIbI.
3amanne No3. Pemuth cuctemy u3 Nel meromom ["aycca.
3apanue Ne4. Pemuth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiitu oG1ee pemenue u
YaCTHOE pelIeHUE.
X, + X, +2X;+3X, =5
3% +2X, — 4%, - 2%, =1
ox +4x, + 4x,=11
3ananue NoS. Pemuts omHOpOAHYIO crcteMy MetofoM ["aycca. Halitu oGriee pemenue u OCP.
2% +6X, =9%, 9%, =0
4x, —5%;+ X, =0
3% +3X, —7X; —4%,=0
X, —3X, +2%X; +5%, =0
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PrP Nol, uacms 2

m, n, p
3aznanue Nel. [loka3arb, 4TO BEKTOPBI 00pa3yloT 0a3uc B MPOCTPAHCTBE U PA3IOKUTH

BEKTOP a qo 3TOMyY 0a3uCy: m=@-12),n=(203),p=(-2-11),a=(5-413).

b

3aganue No2. JlaHbl BEKTOPHI My " Brscrurs - KOJUTMHEAPHBI JIU BEKTOPBI ayb,
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.
A
Im|=6v2,|n|=2, (M,M) =135, a=6n-m.
eciu
ZB A(l;-1;2),B(3;3;2),C(7;1;2).

. Haiitn , €CIIU

3apanue Ne3. Haiitu |a|,

3ananue Ne4. Jlan A ABC

3amanue NeS. Tlpu kakux 'x' BEeKTOpHl & u b NEPIEHIUKYIISAPHBI?
a=(x;1,-4),b =(x-3;12; x).

3azanue Ne6. Haiitu muiomans napamieaorpaMMa, IOCTPOEHHOTO Ha BEKTOpax ayb
A
S T _ AN 1
a=2m-5n,b =m+n,|m|=12, |n| =3, (m, n)=€.

3amanue Ne7. Haittu mnomans tpeyroasuuka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,C
3amanue Ne8. Jlanbl BeKTOpbl ' '~ . BBIICHUTH — KOMIUTAHAPHBI JIM BEKTOPHL. ECITU BEKTOPHI HE
y a,b,c
KOMILIAaHAPHBI, TO HAUTH 00BhEM Napaijiesienuneaa, MOCTPOCHHOTO Ha BEKTOpax U

OIPEAEIUTh — KaKyto TPOUKY OHM 00pa3yloT.

a(1;-1,5),b(2;4;-2),c(3;0;1)
3amanue No9. s nuHEHOTO onepaTopa A 3a1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
Ag,, Ag,, Ag,

€,€6,,€ .
. 3anmcath MaTpuily ornieparopa 4 B 6azuce !’ "2’ 73 u HaliTu oOpas

X

JJIEMEHTA
Ae =7e,+3e,-2¢e,, Ae,=¢,—e,+4e,, Ae,=2¢ +2¢€,+3¢,,
X=28 —-4¢,+¢,
3apanue Nel0. Haiiti coOcTBEeHHbBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,
-4 1
a7 3)
3aJJaHHOTO B HEKOTOPOM Oaznce MaTpuiei
PI'P Ne 1, uacmp 3
3ananue Nel. Ilpsamas L IIPOXOAMT YePE3 TOUKY A napajjieIbHO BEKTOPY aq. IIpsamas l,
POXOUT depes Touky B mepmenukymspro Bekropy N . Haiiti ToUKy nepecedeH s IpsMbIX 1

YTOJ MEXY HUMH, ECIIH
I I y
3ananue No2. Jlana npsimast !.Ilpsamas 2 mpoXOoAuT yepe3 TOUKHU A u B Haiitu paccTossHUE OT

TOYKH [IEPECEUEHUS NPSIMBIX ! U 2 710 IpsAMON 3.

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

3amanue Ne3. Haiitu pacCTosSTHUE OT TOUKU M, 110 twockoet & | mpoxogsiieit yepes Touky A
MIEPIICHIUKYIIIPHO BEKTOPY N ecn M, 0;1:7), A@;-1;4), n (6; 22; -3).
3amganue Ned4. HaiiT yroa MexIy TIIOCKOCTBI0 & | IIIOCKOCTBHIO B , TPOXOJISIICH Yepe3 TOUKU

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

, €CIIH
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3amanue NoS. 3amucarth KAHOHMYECKUE YPABHEHHS TPSIMOM, 3aIaHHON OOIIMMH YpaBHEHHUSIMH.
X+2y-9z-10=0;
3x+4y+8z-24=0.

3aganue No6. Haiitu TOUKy nepecedeHus npsamoit | v nockoctn @ u YTOJl MEK1y HUMH.

I:XLZ:X:Z—_l; a:X+2y-3z-12=0.
3 4 -2

3aznanue Ne7. [lpsmas L IIPOXOAMT uepe3 TOUkU A u B. Ilpsamas l, IIPOXOJHUT Yepe3 TOuKy M

y I I
NEePICHAMKYIISIPHO TuIockocTn & . HallT yros Meay NpsiMbIMA  * W 2 ¥ BBISACHUTB — JISXKAT JIU
OHM B OZHOM IUIOCKOCTH MJIM CKPELIUBAIOTCS.

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

(x+3)°  ¥° _
Bamanne Ne8. Jlst manHoit kpuoit 49 25 yKa3zaTh ()OKYCHI, SKCIICHTPUCHUTET,
mupeKTpuckl. [TocTpouTth KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPUCHI.

2 2
3amanue Ne9. TIpuBecTH ypaBHEHHE KPUBOIA 9x* —25y” ~18x + 200y —616 =0

KaHOHUYCCKOMY BUAY U ITOCTPOUTH KPUBYIO.

K

Ilpumepor 6apuanmoé KOHmMpoIbHBIX padom
Bapmuanr.

1. HaliTu 3HaueHHss MaTpUYHOTO MHOI'OWIEHA F(A)

f(x):—x3+2x2—x+3,A=£_1 Oj
3 2

2. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHLY

1 2 1
3 -5
2 7 -

3. BbruuciauTs onpeneanTens IpUuBeIeHUEM K CTYIIEHYaTOMY BUY
4. Haiitu matpuity, oOpaTHyto AaHHOH (a). Pemnth MaTpuuHOe ypaBHeHue (0)
1 2 1

3 5 3 1 -2 2 3 5
2 7 -1 [—3 4}5)(:(3 -1 oj
(a) (0)

5. Pemuth cuctemy ypaBHEHUH. YKa3aTh 00Ilee U OJJHO YAaCTHOE peuIieHue (a).
Pemuts cucremMy ¢ momoIibio 06paTHoil MaTpullsl U o ¢popmynam Kpamepa (6)

4% +9X, —5%X, —8x, =5 X, +2X, +%X; =5
X +7X, — 2%, —4%, =4 3X, —5X, +3X; =7
(@) 2%, +5X, + X, +3%X, =3 ©) 2X + 71X, —%X; =13
Bapuant
1. Pacnincars pasnoxenue BekTopa X 1o BEKTOpam P.q.r
x=1{5-12,1} p={1-30} q={1,-11 r={0,-12}
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2. KonnuHeapHbl 1M BEKTOPbI Pyuda

3. JlaHa nupaMuja ¢ BEpIIMHAMU B TOUKAX AAAA, .
A(-2,4, 8)’ A (4,-12) ’ A,(-8,7,10) , A, (-3,4,-2)

Haiitu:

a) yroy Mexay pedpamu AR, , AA
0) 00beM MUpPaMHIBI

B) JUTUHY BBICOTHI, OMYIICHHOW Ha TPaHb AhA,

I') HAalTHU AJIMHY MEIUAHBI, IPOBEIECHHYIO U3 BEPILUHBI A K peopy Ao

4. BBIYUCIMTG TUIONTAb HAapAILIENorpaMMa, TIOCTPOEHHOTO Ha BEKTOpax & u b a_ yroil MEXAY

BEKTOpaMH Pud

T
a=2p+q b=p-3q  [P|=2 [q[=2 “77.

Bapuant

1. Haiitu paccTosHie OT TOYKH Mo 110 TUIOCKOCTHU (MlMZMs) :
My(-9;10;2) M, (0;7;-4) M,(48-1) M,(-213)

X+y+z-2=0

2. BeincaTh KAHOHUYECKOE YPABHEHUE MPSIMOIA: {X —y-3z+6=0

Xx-2 y-3 z+1

3. HaiiTu To4Ky nepeceueHus nNpsMoi 1 IIIOCKOCTH: 1 1 —4 y X+y+22-9=0
4. Haiitn TOYK R P il P (O; = 3)
. y ! CUMMETPUYHYIO TOYKE " OTHOCHUTEIIBHO MPSAMON ' : u
x-1 'y z
T a1

. M
5. Hanicars ypaBHeHHE IOCKOCTH ¥ MPOXOJSAIIEN Yepe3 TOUKY ' © W IEPIEHIUKY/ISPHO

npmot (MiM2). Mo (32:0) M, (41:5) M, (2-1:4)

6. HaiiTi KoCHHYC yria Mex 1y miockoctsvu %1 u 2

a,:3Xx-y+3=0 a,:Xx-2y+5z-10=0

Bapuanm 3a0anuii mecma

1.1. HaiiT paHr MaTpuibl IPUBEICHUEM K CTYIIEHUYaTOMY BUILY

1 2\, (-2 3 5
-3 4 3 -1 0
1.2. Pemiuth MaTpU4YHOE ypaBHEHHE
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X +2X, + X, =5
3%, —5X%, +3x%, =7

1.3. Pemuts cucremy o ¢popmynam Kpamepa 2% +7% =%, =13

2.1. HanucaTp pa3ioKeHHE BEKTOpa X 110 BEKTOpam PG X= {5’ _12’1} , P= {1’ =3 O} ,
q={1-11 r={0,-12}

2.2. BBIYMCINTD MIOMAL HapajieorpaMMa, HOCTPOEHHOTO Ha BEKTopax & u b a _ YTOJI MEXY

—

BEKTOpaMu P n q
— . T

[p[=2 |o[=2 T

2.3. Jlana nupaMuia ¢ BepIInHaMu B TOYKax A1A2A3A4 . A1(6’1’ 3) , AZ(G’_Z’_s), A3(2’ 2’0) ,
A,(-51,0)

Haiitu nyimny MeuaHbl, IPOBEACHHYIO U3 BEPIINUHBI A K pedpy Ay
Xx-2 y-3 z+1

a=2p+q b=p-3q

3.1. Haiitu TOUKy nepeceyeHus MpsiMOii U IIocKocTH: 1 1 4 g XFY+22-9=0
. . 1. P(0;-13
3.2. Haiitu TOUKY R CHMMETPHUHYIO TOYKEe P OTHOCHTENBHO IPSMOi l. ( ) "
x-1_y_z
1 -1 1

3.3. Hanmcarp ypaBHeHue miockoctd ¢ mpoxofsiieii uepes TouKy M, U TIEPIEHANKYISIPHO
mpssvoii (MiM2). M0(3;2;O), My (415) M,(2-14)

2 2 —
4.1. Jlana kpuBas Broporo mopsiaka X +4Y" ~12x+16y+16 =0 T1oyyuprs, kanonmueckoe ypaHenue

KPHUBOMW U ITOCTPOUTH €€.

! ! !
e,e e 6, ,6

4.2. CoctaBuTh MaTpuIly Tiepexoja ot 6asuca % x Gasucy , €cln
6 =26 +6,+6,; 6, =6 -6, +6,; § =6 +26,+6,

7.3.2. IlpoMe:kyTOUHAsI ATTECTAIUS
Bonpocuwl k sk3ameny (1 cemecmp ounoil popmul 00yuenus)
Marpuiipl, TUIIBI MATPULL. OIIK-1
Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA. OIIK-1
YMHOXEHUE NPSIMOYTOJIbHBIX MATPHIL. OI1K-1
MarpuuHasi popma 3aluCH CUCTEMBbI JTMHEHHBIX adredpanyecKux ypaBHEHUH. OIIK-1
OnpenenuTeny U UX CBOMCTBA. OIlK-1
ITonsarue onpenenutens. MUHOPHI U anrebpanyecKie JOTOJIHEHHMS. OIIK-1
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUM, OCHOBHBIE TOHATHS U OIIK-1
OIPEEIICHUS.
IIpaBmiio Kpamepa penieHusi cucTeM JIMHEWHBIX YPaBHEHUM. OIIK-1
OOpaTHas MaTpula 1 €€ BbIUKCICHHE. Y CIIOBUE CYIIECTBOBAHUS 0OpaTHOM OIIK-1
MaTpHULIbIL.
Pemenue cucrem JIMHEHHBIX alredpandeckiux ypaBHEHUN METOI0M 00paTHON OIlK-1
MaTpHULIBIL.
Merop ["aycca penieHust CHCTEM JTMHENHBIX YPABHEHUM. OI1K-1
PelreHne npou3BOJIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTonoM [ aycca. OIIK-1
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Panr matpuuel. Teopema Kponekepa — Kanennu. OIIK-1
OnHOpOHBIE CUCTEMBI JINHENHBIX ypaBHEHUH. KpuTtepuii cyiecTBoBaHMs OIIK-1
HETPUBHUAJIBHBIX PEHICHUM.

IloHsiTHE BEKTOpA U JIMHEMHBIEC ONIEpalluy HaJl BEKTOPAMM, CBOMCTBA OIIEpallU. OIIK-1
JIuneiiHast KOMOMHAIUS BEKTOPOB. OIIK-1
JIuneliHas HE3aBUCUMOCTD U JIMHEIHAS 3aBUCUMOCTb F'€OMETPUUYECKUX BEKTOPOB. OIIK-1
Kpurepuii nMHEHON 3aBUCUMOCTH.

[Tonstue 6aszuca. KoopauHatsl BeKTOpA. OIIK-1
OpTtoHOpMUPOBaHHEIN Oa3uc. PaznoxkeHue BeKTOpa Mo BeKTopaM Oasuca. OIIK-1
YnopsoueHHasi Tpolika BEKTOPOB. OIIK-1
CkansipHoe, BEKTOPHOE M CMEIIIaHHOE ITPOU3BEICHNE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3zuce.

Y ¢10BUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMILUIAHAPHOCTHU BEKTOPOB. OIIK-1
JIuHeliHbIe NPOCTPaHCTBA. OIlK-1
Martpuia nepexoja ot 6a3uca k 6asucy. OIIK-1
CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYECHUSI MATPHIIBI. OIlK-1

Cucremsl koopauHaT. [lekapToBbI MPSMOYTOJIbHbIE KOOPANMHATHI Ha mockoctu U B | OINK-1
IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAMHAT. OI1K-1
Pa3nuyHble TUIIBI YpaBHEHUH MIJIOCKOCTH U IPSIMOM. OIlK-1
Beruucnenue pacctosHuNA MEKAYy IBYMsI TOYKaMHU, TOYKOU U MPSIMOM, TOYKOU U OIIK-1
IJIOCKOCTBIO.

Beluncienue paccTosHAs MEKYy CKPEIMBAIOIUMUCS ITPSIMBIMU. OIlK-1
Brruncnenue yriioB MEXy AByMs NPSMBIMH, IIPSMOU U IJIOCKOCTBIO, IBYMS OIIK-1
IJIOCKOCTSIMHU.

KpuBbie BTOpOro nopsiika ux reOMETpU4ECKUE CBOMCTBA U YPAaBHEHUS. OIIK-1
[TpuBeneHre KpUBOIl BTOPOTro MOpsAIKa K KAHOHUYECKOMY BULY.

KaHnoHMYeckue ypaBHEHHS AJIIMIICA, TUIEpOOIIbI, MapadosIbl. OIIK-1
YpaBHEeHHE TOBEPXHOCTH BTOPOTO MOPSIKA. OIlK-1
Kanonnueckue ypaBHeHUs Cepbl, HIUTMIICOU]IA, KOHYCOB, THIIEPOOJIONU/IOB, OIIK-1
11apaboJIONI0B.

Tunosbie BApUaHTHI OMJIETOB
1o qucuuiuinHe «JInneitnas aaredpa»

MWHHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3BOBAHU S POCCUMCKOM DOEJIEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIIEHUE
BBICIIEI'O OBPA3OBAHU
«MOCKOBCKHNM NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MOJUTEX)

Hucuumnuna «JIuneitHas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Onpenenurenu U X CBOKWCTBA.
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2. Pemute matpuunoe ypaBuenue XB=A_ ecnu A (1 2) B (—1 2) .
2 1) 01
3. Pemnth cucreMy MeTo10M OOpAaTHOM MAaTPUIBL (X +2X, =-1 .
{2X1 -3x, =12
4, JlaHbl BEKTOpBI a =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10) . [IpoBepuTh — KOMILIAHAPHBI JIK

onu. Eciu HeT, HaiiTh 00beM napaiesienuie/ia, MoOCTPOSHHOTO Ha BEKTOpax a,b,c.
o. Haiitu yron mexny Bektopamu a=(1-2-2) u p =(2,0,1) -

YTBepxkaeHo Ha 3acenannn kadeapsl Marematuka» « 31» 03 2026 r., mporokosa Ne 7

3aB. kadempoii O.M. bapanona / /

MUHHCTEPCTBO HAYKU U BBICLLIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINU
OEAEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXIEHUE
BBICILIET'O OBPA3OBAHUIA
«MOCKOBCKHUM NMOJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKI/Iﬁ IHOJIMTEX)

Huctmmummna  «JIuneitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. JIuneitnas komOuHanus BektopoB. basuc. Koopnnnatel BekTopa.
2. Brrancnuts ONpeeIuTeIb MAaTPULIBI C = AT, ecan 1 2 -1).
A=13 1 O
011
3. Pemnre cucremy ypaBHeHM MeToIoM ['aycca  [4x —2x, +3x; =12,

2% + 3%, — 2%y = 3.

4. ITokazatb, utOo BekTOpel M=(1-12) , Nn=(203), Pp=(-2-11) obOpasytor 06a3uc B
IPOCTPAHCTBE.
S. Jlano obuiee ypaBHeHHe nipssMoit  —2X+3y-5=0. Hamucare: ypaBHEHHE MPSIMOI C YTIIOBBIM

K03 (UIIMEHTOM; YpaBHEHHE IPSIMON B OTpEe3Kax; HOpMaJIbHOE YpaBHEHHE MPSMO.
YTBepkaeHo Ha 3aceaannn kKadeapsl «Marematuka» « 31» 03 2026 r., mpoTokoi Ne 7

3aB. kadeapoii O.M. BapanoBa / /

Jl7is mpoBelieHUsT TPOMEKYTOUHOTO KOHTPOIIS 3HAHWN CTYJEHTOB B JUCTAaHIIMOHHOM (opMaTe B
pa3zpaboTaHHBIX Kadenpoit «MareMaTukay OHJIAH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.



