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1. Henu, 3a1aun ¥ NJIAaHUPYeMble pe3yJIbTaThl 00yYeHus
0 AUCHHUILINHE

K oCHOBHBIM ye/ism OCBOCHUS TUCIUIUIMHBI «JInHEeHHas anredpay cielyeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIeil MaTeMaTH4eCKON KyJIbTYphI;

- TpUOOpEeTeHHE CTYACHTAMU I[IUPOKOTO Kpyra MaTeMaTHYeCKHX 3HAHHWHA, YMCHHH U
HABBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHIAYKTHBHOMY W JEAYKTUBHOMY MBIIIJICHHIO
HapsIly ¢ pa3BUTHEM MaTeMaTUYECKOW UHTYUIINH;

- YMEHHE CTYyJIECHTaMH pa3BUBATh HABBIKA CAMOCTOSTEIBHOTO HW3YYCHUS YUeOHOUW U
HAyYHOMU JIUTEepaTyphl, COJEprKaIleil MaTeMaTHUYEeCKHe CBEICHUS U PE3yJIbTaThl;

- TMOATOTOBKY CTYICHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBaJTHM(PUKAITMOHHON
XapaKTepUCTUKON OakalaBpa 10 HampaBlIeHHWIO, B TOM uucie (OpPMUPOBAHHE YMEHUI
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHYECKHE METO/IbI B MPOPECCHOHAIBHOMN IEATeIHHOCTH.

- TIOATOTOBKY BBICOKOKBATU(UIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
u(ppoBOl TYpOYICHTHOCTH WM BBICOKMX TEXHOJOTHYECKHUX PHUCKOB COBPEMEHHOW HH(PPOBOIA
SKOHOMHMKH.

K oCHOBHBIM 3a0auam OCBOCHUS TUCHIUTUTHHEI «JIMHEHHAs anredpay» cleayeT OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX IOHSTHI, METOAOB, (QOPMHUPYIOUIMX OOIIYIO
MaTEeMaTHYECKYIO TIOJIOTOBKY, HEOOXOUMYIO JIJIsl YCIICITHOTO PEIICHHUS TPUKIIATHBIX 3a71a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIIN, COOTBETCTBYIOLIUX €0
HAIPABIICHUIO MTOJIMOTOBKU U 00ECIICUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/A.

O6yuenne mno gucnuminHe «JIuHeliHas anre6pa» HampaBieHO Ha (OPMUPOBAHUE
y oOyyaronuxcs cieayromux koMnereHuil B coorserctBun ¢ @I'OC (ypoBeHb OakanaBpuara)
10 HaIpPaBJICHUIO IOATOTOBKH 09.03.02 «MHpOpMAIIMOHHBIE CHUCTEMBI W TEXHOJIOTHH,
yrBepxkAEHHBIM [Ipukazom MunoOpnayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021):

KO)_I U HAUMCHOBAHHE I/IH)_II/IKaTOPBI JAOCTHKCHUSA

KOMIIeTeHIMH

KOMIICTCHIIUU

OlMNK-1. CnocobeH npuMeHsaTb
eCTeCTBEHHOHay4HblE U
obwenHxxeHepHble 3HaHus,
MeToAbl MaTeMaTU4YeCKoro
aHanmMsa u MoaenmnpoBaHus,
TEOpeTnYecKoro n
3KCMNepUMEHTasIbHOro
nccnenoBaHUA B
npodeccnmoHanbHOM
AeaTenbHOCTH

MOIMK-1.1. 3HaeT OCHOBbI BbICLLUEN
MaTeMaTUKKU, MeToabl U Moaenu,
npMMeHsieMble B pa3/iMyHbiX obnactsax;
OCHOBbI MaTEMATUYECKOro
MOAENNPOBAHUS, MPUHLUMbI
MOCTPOEHNSA MaTeMaTUYeCcKnx Mmoaenen,
anropuTMbl pelleHuns 3aaaq
onTMMn3aumm;

NOMK-1.2. YMeeT NpUMeHATb MeToAbl
ANCKpPEeTHOW MaTeMaTuKK, CUCTEMHOIO
aHanu3a, MaTeMaTU4yecKoro
MoAennpoBaHUS AN UCCneaoBaHms um
pa3paboTkn npodeccnoHanbHbIX 3a4au
M NpoLeccoB; NPUMEHSATb
MaTteMaTnyeckoe obecneydeHmne npu
MOAENNPOBaAHUN MPUKIALAHBLIX U
MH(OPMaLMOHHbIX NPOLECCOB.
NOIIK-1.3. Bnaneetr MeTogaMu TEOPETUYECKOTO
H OKCIICPUMCHTAJIBHOT'O UCCIICIOBAaHUA 06I;eKTOB
HpO(I)CCCHOHaHLHOﬁ ACATCIBbHOCTH, COCTAaBJICHUA




MaTEMaTHYECKUX MOJENIECH U PELICHMS 3a1a4
JIMHEWHOTO U HEJIMHENHOr0 IPOrpaMMHUPOBAHMS, &
TaKXe 3a/1a4 ONTUMHU3ALMH PabOThI C METOIaMHU
JUCKPETHOM MaTE€MAaTHUKH, UCIIOJIb3YEMBIMU IIPU
IIPOEKTHUPOBAHUU U pa3paboTKe
MH(POPMALIMOHHBIX CHCTEM.

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

Huctumuimna «JIuneliHas anrebpa» OTHOCUTCS K 00s3aTENBHON 4YacTH 00pa3oBaTEIbHON
nporpammbl  6110ka b1: Monynp «MareMaTnueckue TUCIUILUTHHBDY.
Hucunmmna «JIuneinas anreOpa» obecneunBaeT U3y4eHUE TUCIIUILINH:

B obazamenvnou yacmu:
- MaTemaTtnueckuii aHaIN3;
- MaTtemaTtnueckas JOTuKa U TEOPHsI AIlTOPUTMOB B IIPAKTHKE IPOrPaMMHUPOBAHUS;
- JIuCKpeTHBIE CTPYKTYPBI U KOMIIBIOTHHT
-Teopus BeposITHOCTEH U MaTeMaTHYECKasi CTATUCTHUKA;
- OCHOBBI TPOEKTUPOBAHMS 0a3 JaHHBIX
-Hudposoit qu3zaitn

B uacmu, ghopmupyemoii yuacmuukamu o6pazo8amenbHbIX OMHOUWEHUN.
-MeTo/1bl MalLIMHHOTO O0YYEHUS

- AJITOPUTMBI U CTPYKTYPbI JTAHHBIX
-Beb-ananuruka

3. CTpyKTypa U coiepKaHue TUCUUIINHBI
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBISICT 3 3a4eTHhIX eauHuIlbl -108 vaca.

3.1. Buabl y4eOHoii padoThI U TPYA0EMKOCTH

Ne Bua yueGHoii paGoTbr KoaunuecrBo | CemecTpbl
n/n 4acoB 1
1 | AyanTopHble 3aHSTHSA 48 48
B ToM uucne:
1.1 | JIexnun 16 16
1.2 | CemuHapCKUe/IPAKTHUECKUE 3aHITUS 32 32
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTe1bHasi paboTa 60 60
B Tom uncie:
2.1 | PI'P 26 26
2.2 | IlogrotoBka Kk ceMHHapy 24 24
2.3 | IlogroroBka K SK3aMeHY 10 10
3 | IlpomexyTouHas aTTecTAlUs
3adet/nud.3auer/7K3aMeH - DK3aMeH
Hroro 108 108




3.2. TemaTrnveckuii MJaH U3y4YeHus: TUCHHIUINHBI «JIMHeHHAs ajaredpa»

CtpykTypa W cojep)KaHWe AWCHHUIUIMHBI 1Mo HampasieHuio moArotoBku 09.03.02 «WudopmarmoHHBIE CUCTEMBI U
texHojorum» (OOpa3oBaTenbHas mnporpamma (mpoduiab) «ABTOMAaTU3WPOBAHHBIE CHUCTEMBI 00pabOTKH WHGOPMALUU U
ynpasneaus» (bakanasp) Ounas popma oOyuenns (2025 rom Habopa)

TpynoeMKoCTb, 4ac
AyauTopHasi paéora ;E
5 O g = 2
Ne Pasennl/TeMbl o - E & . i = g g § s
n/n JTUCIHUIINHEI @ § 2, § = o = g 9 S S
- 8 ZEE 2 2 R 5 &
= S 28 g 8 g g =
[ORE=% s == =
O B = = O
1 Pa3zne 1. DiieMeHTHI JJMHEHHOH aJredpbl 38 6 12 0 0 20
1.1 | Tema 1. Marpuiipl, 1eliCTBUS HaJ MaTPUIIAMH. 6 2 2 0 0 2
19 Tewma 2. Onpeaenurenu, UX CBOMCTBA U BIUHUCIICHHUE. 6 2 2 0 0 2
MarpuuHas 3anuch CUCTEMBI JIMHENHBIX YPABHEHUN.
13 Tema 3. OOparHast MATpULIA 1 €€ BBMHCIIEHHE. Matpuunas 6 0 2 0 0 4
3aMMch CUCTEMBI TIMHEWHBIX ypaBHEHUM.
Tema 4. Cuctemsl JINHEHHBIX alredpandeckux ypaBHEHUH,
14 | OCHOBHbIC NIOHATHS 1 ONIPE/ICTICHHS. Pemenue cuctem 5 9 9 0 0 4
JINHENHBIX ypaBHeHU MeTosioM Kpamepa, merogom
00paTHON MaTPUIIBI
15 Tewma 5. Pemenne cucreM JTMHEHHBIX YPaBHEHUN METOIOM 6 0 2 0 0 4
' I'aycca. Panr marpunsl. Teopema Kponekepa-Kanemm.
Tema 6. Meron ['aycca B IpOH3BOJIBHBIX CUCTEMAX
1.6 | nuneiiHbIX ypaBHEeHUH. OTHOPOAHBIE CUCTEMbI TUHEHHBIX 6 0 2 0 0 4
YPaBHEHUM.
2 Paspen 2. Bektopsl. 34 4 10 0 0 20
2.1 | Tema 1. JIuneiiHbIe omepanny HAJl BEKTOPAMH, UX CBOICTBA. 8 2 2 0 0 4




Jlunelinple KOMOMHAIIMU BEKTOPOB. JIMHEWHO HE3aBUCUMBIC
Y JIMHENHO 3aBUCUMbIE€ CHCTEMBI BEKTOPOB.

2.2

Tewma 2. [Tonsitue 6a3uca. Koopauaatsl BekTopa.
KonnuneapHoCTh, OpTOrOHAIBHOCTH M KOMIUTAHAPHOCTH
BEKTOPOB.

2.3

Tema 3. CxansipHo€ NMPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.
BekropHoe npon3BeieHne IByX BEKTOPOB, €r0 CBOMCTBA.

2.4

Tema 4. CmemanHoe IPOU3BEIEHUE TPEX BEKTOPOB U €T0
cBoiicTBa. Beruncnenne oobeMa nmapasiesienumnesia. Y ciopue
KOJJTMHEAPHOCTH, OPTOTOHAIILHOCTH U KOMITJIAHAPHOCTH
BeKTOpOoB. OpTOHOPMHUPOBaHHEIN 0a3uc. Beruncienue
CKJIAPHOTO, BEKTOPHOTO U CMEIIAHHOTO POU3BEICHHHA
BEKTOPOB, 33JJaHHBIX KOOPAMHATAMU B OPTOHOPMHUPOBAHHOM
6asuce.

2.5

Tewma 5. JIunelinbie mpocTpaHcTBa. PazMepHOCTh U 0a3uc
JIMHEWHOT'O IIPOCTPAHCTBA.

Martpuna nepexona ot 6a3uca k 6a3ucy npeodpazoBaHue
KOOpJWHAT BEeKTOpa Mmpyu u3MeHeHuu 6azuca. CoOCTBEHHbBIE
BEKTOPHI M COOCTBEHHBIE 3HAYCHHSI TUHEHHOTO omepaTopa.

Pa3zgen 3. KoMmjiekcHbIE YHCI2 U MHOTOYJICHbI

14

3.1

Tema 1. MHOKECTBO KOMILIEKCHBIX YHCETI. q)OpMLI 3allucu
KOMIIJICKCHBIX YUCCII.

3.2

Tewma 2. Onepanuu HaJl KOMIJIEKCHBIMUA YUCIIaMHU.
Pa3noskeHrne MHOrouIeHa HA MHOYKUTEIN OCHOBHAs TeOpemMa
anreOpsl

Pa3nes 4. AHanuTHYeCKasi reOMeTpHs

22

12

41

Tema 1. Cuctemsl koopAHHAT. Pa3nmuuHble TUIIBI YpaBHEHUH
IIJIOCKOCTH

4.2

Tewma 2. PaznuuHble TUIIBI YpaBHEHUN NIPSIMOM Ha TUIOCKOCTH
U B IIPOCTPAHCTBE

4.3

Tewma 3. BzanMHOe pacnosiokeHue NpsIMbIX Ha TUIOCKOCTH U
B IPOCTPAHCTBE. BbIUKCIIEHNE PACCTOSIHUNA MEXAY IBYMSI
TOYKaMH, TOYKOM U NMpsMOM. B3aumMHoe pacnonoxenue
IUIOCKOCTEN. BBIYMCIIEHNE pacCTOSHUN MEXKLY TOUKOU U




IIJIOCKOCTBIO

Tema 4. Kpuble BTOpOro nopsiika X reoMeTpu4ecKue
CBOWCTBA. Y paBHEHUS 3JUIUIICA, TUIIEPOOJIbI, TapadoJIbl

4.4 | Obuee ypaBHEeHHE KpUBOW BTOporo nopsijaka. Ilpusenenune 6 2 2 2
KPHBBIX BTOPOTO MOPsIIKa K KAHOHUYECKOMY BHUJLY.
[ToBEepXHOCTH BTOPOTO TOPSIIKA
Htoro 108 16 32 60




3.3 Coaep:xaHue pa3ieioB JUCHHILINHBI

Paszpnes 1. JjieMeHTHI JIMHEHHOH aJredpbl

Tema 1. MaTtpuubl, 1eCTBUS HaJ MaTPULIAMH.

Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHUE. MaTpuyHas 3aluCh CHUCTEMBbI JIMHEWHBIX
YPaBHEHUU.

Tema 3. OOGpaTHast MaTpHIla ¥ €€ BBIYUCICHUE. MaTpuyHas 3aliCch CUCTEMBI IMHEWHBIX YPaBHEHUH.
Tema 4. Cuctempl THHEWHBIX anTeOpanMyecKUX YpaBHEHHI, OCHOBHBIC TIOHSATHS W OMPEACIICHUS.
Pemenue cucreM nmuHEHHBIX ypaBHeHUH MeTo10M Kpamepa, MeTo10M 00paTHON MaTPHIIBI

Tema 5. Pemenue cucreM JMHEHMHBIX ypaBHeHMH MmetonoMm l'aycca. Panr wmarpunel. Teopema
Kponekepa-Kanemnnu.

Tema 6. Meton ["aycca B IpOU3BOJIBHBIX CUCTEMaX JMHEWHBIX ypaBHEHUI. OJHOPOIHBIE CUCTEMBbI
JIMHEMHBIX YpaBHCHUH.

Pasnen 2. Bekropbl.

Tema 1. Jlunelinple omepanuu HaJ BEKTOpaMHU, MX CBOMCTBA. JIMHEWHbIE KOMOWMHAIIMHM BEKTOPOB.
JIMHENHO HEe3aBUCHMBIE U JIMHENHO 3aBUCHUMBbIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonsarue O6a3uca. Koopaunatel BekTopa. KommuHeapHOCTb, OpPTOTOHANBHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.

Tema 3. CkansipHoe NpOW3BEIECHUE BEKTOPOB M €ro CBOWCTBA. BekTopHOEe mpousBeaeHuE IBYX
BEKTOPOB, €I0 CBOMCTBA.

Tema 4. CwmemanHoe NTpPOU3BEIEHHUE TPEX BEKTOPOB W €ro cBoicTBa. Bolumcnenue obObema
napajuiesienunesa. YcioBUe KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.
OptoHOpMUpOBaHHBIM  0a3uc. BpluucieHne CKalspHOro, BEKTOPHOTO U  CMEIIAHHOTO
MIPOU3BENICHUI BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMU B OPTOHOPMHUpOBaHHOM Oaswuce. JIMHelHbIC
npoctpancTBa. PasmepHocTh U 6a3uc JIMHEHHOTO MpOCTpaHCTBA. Martpuna nepexoja oT 6asuca K
0a3ucy mpeoOpa3oBaHHWE KOOPIAMHAT BEKTOpa Mpu M3MeHeHuu O0azumca. CoOOCTBEHHBIC BEKTOPHI U
COOCTBEHHBIC 3HAYEHUS IMHEHHOTO OIepaTopa.

Pa3nea 3. KomniekcHble 4Mc/Ia 1 MHOTOYJICHBI

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

Tema 2. Omnepanuu HaJl KOMIUIEKCHBIMH YHCIaMU. Pa3nokeHHEe MHOTOWIEHA Ha MHOXKHUTEIN
OCHOBHas Teopema anreopsl

Pa3nes 4. AnanuTnyeckasi reoMeTpus

Tema 1. Cuctemsl KoopanHAT. PaznuyHbie TUIIBI ypaBHEHUM IJTIOCKOCTH

Tema 2. Pa3znuuHble TUIBI ypaBHEHUN MPSIMON Ha IMJIOCKOCTU U B IPOCTPAHCTBE

Tema 3. B3aumHOe pacnosioxkeHue MNpsAMBIX Ha IUIOCKOCTH W B MPOCTPAaHCTBE. BriunciieHue
pacCTOAHUN MEXIY ABYMS TOYKAMH, TOUYKOM W MpsiMO. B3anMHOE pacmosioK€HHE TMIIOCKOCTEM.
Brluucnenue pacctosiHu MKy TOYKOH U TIIOCKOCTBIO

Tema 4. KpuBbple BTOpOro mnopsika HUX TI'E€OMETPUUECKHE CBOICTBA. YpaBHEHHUS OIUIMIICA,
runepOonsl, mapabonsl OOliee ypaBHEHHE KpHUBOWM BTOporo mopsiaka. [IpuBereHuHe KpUBBIX
BTOPOTO MOPSIKA K KAHOHUYECKOMY BHUIY. [IoBEpXHOCTH BTOPOTO MOPSIKa

3.4 TemaTuka NpaKTHYECKHX 3aAHATHI MO JTUCHUILINHE

«/IuHeiinas anredpa»
IIpakTnueckoe 3ansatue 1. Matpulipl, 1€iCTBUS HaJl MaTpULIAMHU.
[IpakTnueckoe 3ansitue 2. OnpenenuTenu, WX CBOMCTBA M BBIUMCICHHE. MarpuyHas 3amuch
CUCTEMBI JINHENHBIX YPABHEHUN.
[IpakTnueckoe 3ansatue 3. OO6paTHas MaTpula U €€ BEIUMCIICHHE.
[TpakTryeckoe 3ausTie 4. CuCTeMbl JIMHEHHBIX aNredpanyecKuX ypaBHEHHM, OCHOBHBIE MTOHATHUS U
onpexaeneHus. Pemenue cucreMm JMHEHHBIX ypaBHeHUM MeronoMm Kpamepa, metonom oOpaTHOM
MaTpUIbI
[IpakTtnueckoe 3anstue 5. PemieHue cuctem JHMHEHHBIX ypaBHeHUU MetonoM [aycca. Panr
Matpuubl. Teopema Kponekepa — Kanemnu



IIpakTnueckoe 3ansatue 6. Meron I'aycca B IPOM3BOJIBHBIX CHUCTEMAaX JIMHEHHBIX YpaBHEHUH.
OHOPOAHBIE CUCTEMBI JIMHEWHBIX YPABHEHUM.

IIpakTnueckoe 3aHATHe 7. Bektopel. JIMHeWHbIE ollepauuu HaJx BEKTOpaMHU, HX CBOWCTBA.
JluneitHOE MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOpOB. [ToHsATHE NHHEHHON KOMOMHAIIMN BEKTOPOB.
JIMHENHO HE3aBUCHUMBIE U JIMHENHO 3aBUCUMbIE CUCTEMBI BEKTOPOB.

[Ipaktnueckoe 3anstue 8. Ilonstue ©6a3uca NTPOCTpaHCTBA TEOMETPUUYECKHUX BEKTOPOB.
Koopnunatel Bekropa. OproHOpMUpOBaHHBIM 0Oa3uc. KomimHEapHOCTh, OPTOTOHATBLHOCTH U
KOMILUIAHAPHOCTh BEKTOPOB.

[IpakTnueckoe 3anstue 9. CkansipHOE IPOU3BENECHHE BEKTOPOB M €ro CBOWCTBA. YCIOBHE
OpPTOTOHAJILHOCTH BEKTOPOB. BeKTOpHOE NMpou3BeleHHE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE
KOJUIMHEAPHOCTU BEKTOPOB

[Ipaktnueckoe 3ansitue 10. CmemaHHOe MNPOU3BENCHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Bbruucnienne o0beMa mMapajuielenunesa U MHPaMUIbL. Y CIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
Beluucnenne CKalisipHOro, BEKTOPHOTO M CMEUIAHHOTO MPOU3BEACHHI BEKTOPOB, 3aJaHHBIX
KOOpJAMHATaMH B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktnueckoe 3anstue 11. JlumHeWHbIe mnpocTpaHcTBA. PasMmepHOCTr M 0a3uc JIMHEHWHOTO
npoctpancTBa. Marpuia nepexoja ot 6a3uca k 6asucy. [IpeoOpazoBanue KOOpJuHAT BEKTOpaA MpU
n3MeHeHuu Oazuca. JIuHeiHble onepaTopsl, AEUCTBUS C JIMHEHHBIMU oreparopaMu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAYEHUSI MATPHLIbI

[IpakTuueckoe 3ansaTue 12. MHOXECTBO KOMIUIEKCHBIX uHcesl. DOopMmbl 3amucu KOMIUIEKCHBIX
yucen. JledcTBUs HaJ KOMIUIEKCHBIMH 4YHUCIAMM. Pa3iioKeHMe MHOrOWwIeHa Ha MHOXKUTEIH,
OCHOBHas TeopeMa anreopsl

[IpaxTnueckoe 3ansarue 13. Cuctembl KOOpAMHAT. Pa3nuuHbIe TUITBI YPaBHEHUM MIJIOCKOCTH
[IpakTuueckoe 3anstue 14. Pa3nuunple TUIBI ypaBHEHUH PSIMOM HA MJIOCKOCTH U B IPOCTPAHCTBE
[IpakTuueckoe 3anstue 15. B3anmHoe pacmnosnokeHre MpsSMbIX Ha MJIOCKOCTH U B MPOCTPAHCTBE.
Brluucnenune pacctosHUil MeXay ABYMs TOUKaMHU, TOUKOW M MpAMOW. Belumcienue paccrosHus
MEXIy CKpEIIMBAKOIMMUCI IPsAMBIMU. B3auMHOE pacnosioKeHue IIIOCKOCTe. Brrunciienue
PAcCTOSIHUM MEXAY TOUYKOU U MIIOCKOCTBIO

[IpakTnueckoe 3anarue 16. KpuBbie BTOporo mopsijika ux reoMeTpuuecKue CBOMCTBA. Y paBHEHUS
aJMIca, runep6ossl, mapabonsl OOmiee ypaBHeHHWE KpHUBOM BToporo mnopsiaka. IlpuBenenue
KpHUBOW BTOPOTO MOPsJIKA K KAHOHNYECKOMY BUAYy. [ToBepxHOCTH BTOPOTO MOpsIKa.

3.5 TemaTHKa KypCOBBIX IPOEKTOB (KypPCOBBIX padoT)

KypcoBbie npoekTsl (KypcoBble pab0Thl) Y4€OHBIM IJIAHOM HE IPETYCMOTPEHBI.

4. Y4ueOHO-MeTOAUYecKOe U HH(pOpMANIHOHHOE 00ecTieueHHe

4.1. Hopmatuubie 1okyMeHTbI 1 'OCTb1

1. ®I'OC 09.03.01 HMudopmaTika ¥ BHIUMCIUTENbHAS TEXHUKA, YTBEPKIEHHBIM [IpHrkazom
Muno6puayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axanemuueckuit yueOHBbIN 1aH 1o HarpasiaeHuto noarotoBku: 09.03.01 «MudopmaTrka u
BBIUMCIIUTENbHAs TeXHUKa». [Ipodpub: Beb-Texnonoruu - ouynas. 2025.

3. OOpa3oBatenbHas nporpamma o HampasieHuto noarotoBku: 09.03.01 «Mudopmaruka u
BBIUMCIIUTENbHAs TeXHUKa». [Ipodpunb: Beb-Texnonoruu - ouynas. 2025.

4. Vxa3 Ilpesunenta Poccuiickoit ®@enepauuu ot 01.12.2016 Ne 642 «CtpaTeruu Hay4HO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickori denepanun.

5. Ilpukaz MunucrepctBa obpa3zoBanusa u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne
816 «O6 yrBepxknennn [lopsiika TNPUMEHEHHs]  OpPTraHU3AIUSAMH,  OCYIIECTBISIOIIMMHU
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00pa30BaTENbHYI0 JESATEIBHOCTD, JJIEKTPOHHOTO OOYYEHHsI, JUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH MpU peaan3auu 00pa3oBaTeIbHBIX IPOTPaMM».

4.2. QOcHoBHas JUTepaTypa

1. Topnau, b. A. Jluneitnas anreOpa v aHATUTUYECKAsi TEOMETPHS : yueOHHK Jiist By30B / b. A.
I'opnau. — 2-e u3z., crep. — Cankr-IletepOypr : Jlans, 2022. — 300 ¢c. — ISBN 978-5-
507-44063-4. — Tekcrt : 31eKTpOoHHBIH // JIaHb : AIMEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/208664.

2. JluneiiHble anreOpa U aHAIUTUYECKAs TEOMETPHs : yueOHO-MeToau4eckoe mocooue / M. .
CxksopuoBa, 1. B. AutoHoBa, A. I'. Patnos, E. B. CotomonoBa. — Mocksa : PTY MUPOA,
2022. — 135 c. — Tekcr : 3neKTpoHHBIH // JIaHb : 2eKTPOHHO-OMOIHOTEYHAs cucTEMa. —
URL.: https://e.lanbook.com/book/240020.

3. Tyranb6aes, A. A. Jluneiinas anreOpa 1 aHAIMTHYECKasi TeOMeTpus : ydeOHuK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. —
TexcT : anexTponHsii // Jlanb : 31eKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/333359.

4. 3abonorckuii B.C. JIuneiinas anredpa u aHamuTH4eCKast reoMeTpHs (Y4eOHBIM KOMITIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Beicuee
oOpa3oBaHue: OakamaBpuar).

5. Cuporuna UK. Jlunelinas anreOpa u aHaIUTHYECKAsi TEOMETPUS: UHTEPAKTUBHBIN KypC:
yuebHoe nocobue g By30oB. CII06, M3a-o Jlanb, 2022. 180 c.

6. Kypc nekmuii mo nuHeWHOW anredpe W aHATUTHYECKOH TreoMeTpuu: ydeOHoe mocodue. //
Kynpsasues b.1O., Marsm B.1., ITokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMWN»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrpontsrii pecypc. ]

4.3  JlomoJHUTEJbHAS JUTEpaTypa

1. Munocues, B. b. Kypc matrematuku Jj1si TEXHUYECKHUX BBICIIUX YUE€OHBIX 3aBEICHUM :
yuebHoe ocobue / B. b. Munocues, B. I'. 3yoxos, B. A. JIsxoBckuid. — 2-¢ u3., ucnp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacte 1 : AHanuTHueckas reomerpus. [Ipenenst u psasl.
@OyHKIUY 1 pou3BoHbIe. JIMHelHas u BekTopHas ainredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Texkct : anekTpoHHBIN // JIaHb : 2IEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc mareMaTHku U1t TEXHUYECKUX BBICIINX YUEOHBIX 3aBEACHUH :
yuebHoe ocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTeiHeHKO. — 2-€ U31.,
ucnp. — Cankr-IlerepOypr : JIanp, 2022 — Yactb 2 : OYHKIUN HECKOJIBKUX IT€PEMEHHBIX.
Wuterpanpaoe ucuncnenne. Teopus moms — 2022. — 432 c. — ISBN 978-5-8114-1559
Texcr : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kparkuii kypc BbICIIEH MaTeMaTHKU [DIEKTPOHHBIA pecypc|: yued. - DIEeKTpoH. AaH. -
Mocksa: JlamkoB w K, 2017. - 510 c¢. [Pexum  jmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

4. 3yoxoB B.T'., JlsaxoBckuii B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc
MaTEeMaTHKH I TEXHUYECKHUX BBICIINUX y4eOHbIX 3aBeAenuid. Yactu 1-4. M.: MTTY, 2012.
400 k3.

5. Uneun B.A., Io3usax D.I. Ananutuyeckast reometpus. M.: Hayka. ['naB. peng-us ¢pusuxo-
MareM. JIUT-pbl, 1988. 224 c.

6. beknemumes, /I.B. Pemenue 3amau M3 Kypca aHaIMTUYECKOH T'€OMETPUM U JMHEHHOU
anreOpsl [DIEKTPOHHBIN pecypc]: yueb. mocodue - DnekTpoH. naH. - MockBa: duszmatiur,
2014. - 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpaHna. ]
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4.4 JaexTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[TpoBenenue 3aHATUI W aTTecTAalMii BO3MOXHO B JMCTAaHIMOHHOM (opmaTe C NpUMEHEHHEM
CUCTEMBI AWCTaHIMOHHOrOo oOydeHus yHuBepcuteta (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 0Opa3zoBaTeibHBIX pecypcoB (DOP) mo Bcem pazaenam

IIPOrPaMMBL:.
Hazsanue 50P

Jluneiinas u BekTopHas aiareopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaMTHYECKasi TeOMETPHs https://online.mospolytech.ru/local/crw/course.php?id=2843

JIunetinas anreOpa u

https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTHUYCCKAasa I‘eOMeTpI/ISI

Pazpaborannbie DOP BKIIOUaIOT TPEHUPOBOYHBIE M HTOTOBBIC TECTHI.

[Topsimox mpoBeacHuss pabOT B JIUCTAHIIMOHHOM (QopMmaTe YCTaHABIMBACTCS OTICIBHBIMU

pacnopspKeHHSIMHU TTPOPEKTOpa Mo yueOHOH padoTe W/WiIu IIEHTPOM y4eOHO-METOIMYECKONU PaOOTHI.

Kaxnpiii cTyneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K JJICKTPOHHOM

6ubamoreke MOCKOBCKOTO MONIHUTEXA

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

WuTepHer-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepualbl B JJIEKTPOHHOM  BUJE,

IpeJICTaBJICHHBIC Ha caliTe mospolytech.ru B pa3nene: «LleHTp MaTeMaTHueCKOTO 00pa30BAHUS

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

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

[Tone3nble yueOHO-MeTOAMYECKHE U MHPOPMAIIMOHHBIE MaTepPHAaIIbl IPEICTABICHBl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» Ans ocBOEHUs

JAMCHUILTHMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMueH3u0HHOoE ¥ CBOOOTHO pacnpocTpaHsieMoe IPorpaMMHoe odecrnedyeHmne
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHnHble npodeccuoHaIbHbIe 0a3bl JaHHBIX U MH(POPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYNHBIX AJs OCBOCHUSA NUCHUIIJIMHBI:

HaumeHoBaHue Cchlka Ha pecypc JlocTynmHoCTh

NudopManuOHHO-CIIPABOYHbIE CHCTEMBI

HocTtynHa B ceTn
Wntepner 6e3
OTpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

Hndpopmannonusie pecypebl CeTu

Koncysbrantiloc http:// www.consultant.ru | locrymao

ITopran ®enepanbHbIX
roCyIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB
BBICIIET0 00pa30BaHUs

http://www.fgosvo.ru. HoctymnHo

12



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/
http://www.consultant.ru/

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
Wutepuer 6e3
OTpaHUYCHUM

IPR Books https://www.iprbookshop | JoctymHa B ceTu
ru/ Wurepuer 6e3
OTpaHUYCHUMN

IIpodeccnonanbHbie 0a3bl JAHHBIX

basa maHHBIX HaydHOU http://www.elibrary.ru JlocTymHO

AIIEKTPOHHON OMOIHOTEKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrymHo
HOJMTEeMaTHIecKasi peepaTUBHO-
oubmorpadudeckas u
HaYKOMETPHYECKas
(bubamomeTpuueckas) 0a3a TaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI

MaTepI/IaJ'ILHO — TexHu4eckas 0asza YHUBCPCUTETA obecreynuBaeT IMPOBCACHUEC BCCX BHUAOB
3aH$ITI/II>'I, mpeaAyCMOTPCHHBIX y‘I€6HBIM IJIaHOM, U COOTBCTCTBYCT HGﬁCTB}HOHIHM CaHUTApHBIM U
IIPOTHUBOIIOKAPHBIM ITPpaBUJIaM U HOPMaM.

Kapenpa «Matematuka» He pacronaraeT COOCTBEHHBIM ayAMTOPHBIM (OHAOM U
HCIOJIB3YCT yqe6HHe AyJUTOPHHU U3 O6H.I€FO (1)0H,Z[a YHUBCPCUTCTA.

[Ipu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTCPAKTHBHBIX IPAKTHUYECKUX  3aHATHH

HCIOJIB3YIOTCSA KOMIIBIOTECPHBIC KJIACChl YHUBCPCUTECTA.

6. MeToanueckne peKOMeHAAINU
6.1. Meroanueckue peKoMeHIAIUM VISl PeNnoaaBaTesis
10 OPraHu3anuM 00yYeHus

[Ipexxne Bcero, ciemyer oOpaTHUTh BHMMAaHHE CTYICHTOB Ha TO, YTO NPAKTHYECKH BECh
M3y4aeMbIil UMU MaTepHall He TpeOyeT Kakou-In0o CreruaibHON (TOTOTHUTEIBHOM) MOATOTOBKH
Y BIIOJIHE MOXET OBITh YCIIEUTHO U3y4YeH, €CIU CTYAEHThI OYAYT MOCeNaTh 3aHSTHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIlTHUAE 3aJlaHusl U T0Jh30BaThCA (NP HEOOXOJUMOCTH) CHCTEMOM IIAHOBBIX
KOHCYNbTallMil B T€YCHHE KaXXAOro cemectpa. Bomenmwue B kypc JluHeiHON anreOpsl pa3iens
SIBJISIFOTCS KJIACCMYECKUMHU, B TO K€ BPEMS OHU MPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK HUMEIOT
LIIMPOKOE PACIpOCTPAHEHHE MAJisi PElIeHUs Pa3HOro poja 3ajady BHYTPU CAMOW MaTeMaTHUKU U
MPUKIATHBIX 3a7ad. MIX OCBOGHHME TOMOXET CTYACHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U
SICHO CTPOUTh YCTHYI0O U NHUCBMEHHYIO pe€Yb, YCHEIIHO MNPUMEHSTh HAKOIUICHHBbIE 3HAHUS B
po¢eCCHOHAITBHON IEATETHHOCTH.

HeobxomuMo ¢ camMoro Hayana 3aHSTHH pPEKOMEHIOBATh CTYIEHTaM OCHOBHYIO
JOTIOTHUTEIBHYIO JTUTEPATYPy, a B KOHIIE CeMecTpa JaTh CIIMCOK BOMPOCOB JJISi IMOJATOTOBKH
JK3aMEHY.

Ha nmepBom 3aHATHH MO JUCITUTUIMHE CIIETYET 0053aTeIbHO MPOUH(POPMHUPOBATH CTYICHTOB
0 BHJIe ¥ (popMax TEKyIIel U MPOMEKYTOUYHON aTTeCTalluii MO TUCIUILINHE, CPOKAX UX
MIPOBEACHUS, YCTOBUSX JIOMYCKA K MPOMEKYTOYHOM aTTeCTAlUH, TPUMEHSIEMBIX BUIAX
MIPOMEXKYTOUHOT'O KOHTPOJISL.

= =
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M3noxeHne TEOpPETUYECKOro MaTepHana JIOJDKHO COMPOBOXKIATHCS WLTIOCTPATHBHBIMU
npuMepaMy, TIIATeTbHO OTOOPAHHBIMH IPENOJAaBATENIEM TaK, YTOOBI TEXHHYECKHE TPYAHOCTH U
BBIKJIAAKHW IIPpU PCUHICHHUH 3aJa4u HC OTBJICKAJIM OT TIJIABHOI'O: OCMBICICHUA HICU WU CYTHU
OpUMeHseMbIX MeToZoB. Crenyer Bcerza ykasblBaTh IPHUMEPbl HPAKTHYECKOTO HPUMEHEHHS
PacCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmy.

[IpakTHyeckue 3aHATHS JTOJDKHBI OBITH OPraHM30BAHBI ITIPETIOJABATENIEM TaKHM 00pas3oM,
‘ITO6BI OCTaBaJIOCh BpEMA Ha NEpUoOANICCKOC BBIIIOJIHCHUEC CTyACHTaMH He60JH:H.IOI>i
CaMOCTOSATENILHON paboThI B ayINTOPUH JUTS IPOBEPKH YCBOCHHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBareny, BeAYIIMI NPAKTUYECKUE 3aHATHS, [OJDKEH COIVIACOBBIBATH Y4eOHO-
TEMaTHYECKHUH TUIAH 3aHSATUH C JIGKTOPOM, UCIIOJIB30BATh EUHYIO CUCTEMY 0003HAUCHHH.

[IpenonaBateno ciaeayeT NOOMBATHCS CUCTEMATHYECKOW HENPEPHIBHON pabOThI CTYJCHTOB
B TEUCHUE CEMECTpPA, HEOOXOIMMO BBISBISATH CHIJIBHBIX CTYJICHTOB W NPHUBIICKATh UX K HAYYHOH
paboTe, K y4acTHIO B Pa3HOTO POJIa OJIMMITHAAAX U KOHKYPCaX.

CTyZAeHT I0JDKEH OIyIIaTh 3aHHTEPECOBAHHOCTD MPETIOIaBaTEIs B TOCTH)KEHHH KOHEYHOTO
pesyibTaTa: B NpUOOpETEHUWH OOYYarOUIMMHUCS TMPOYHBIX 3HAHUM, YMEHUW U BIAJACHUS
HaKOIUIEHHOH MH(pOpMaIen U petieHus 3a1a4 B IpoQeCcCHOHATbHOM NeITeIbHOCTH.
OO0pazoBaTebHBIC TEXHOJIOTHH.

[IpoBeneHune 3aHATHIA ¥ aTTECTallMil BO3MOXKHO B JMCTAHIIMOHHOM (popmare ¢ NpuMEeHEHHEM
CHCTEMBI JMCTaHIIMOHHOTO 00yuenus yauepcurera (C10-LMS) Ha ocHOBe pa3paboTaHHBIX
Kagenpoii «MaremaTHKa» >JIEKTPOHHBIX 0oOpaszoBaresnbHBIX pecypcoB (DOP) mo Bcem paszzmenam
nporpammel (cMm. 11. 4.4).

[Topsimok mpoBeneHHus padOT B TUCTAaHIMOHHOM (pOpMaTe YCTAHABIMBAETCS OTIEIBbHBIMH
pacTopsHKCHHUSIME ITPOPEKTOPa 1O YyIeOHOM paboTe W/ WK IICHTPOM YIeOHO-METOINISCKON PabOTHI.

6.2. Mertoauueckue yKazaHus JJs 00y4alOMMXCS 10 OCBOEHHIO

AMCHMILINHBI

Pa3nes: 3j1eMeHTHI JTHHEHON aaredopbl

Marpuip! u onpenenurenu. IIpexnae Bcero, CTyA€HT JOKEH MOHATh, YTO MAaTPHIA — 3TO TabIMLa
qrcen (MpuyYeM 3Ta TabiIuIa MOXKET UMETh OJJUHAKOBOE YMCIIO CTPOK U CTOJIOIOB, @ MOXKET OBITh U
IPSIMOYTOJIbHOI), a OMpeienuTeNb- 3TO YUCIO, 3alUCHIBAEMOE B BHJE KBaJPaTHOM TaOIMIIBI, TO
€CTb ONPENENNUTEIN CYIIECTBYIOT TOJIBKO y KBaApaTHbIX Mmarpull. Creayer oOpartuth ocoboe
BHUMAaHHE Ha OIEPALMI0O YMHOXXEHMsI NPSIMOYTOJIBHBIX MaTpUll U IOHATh, KAKUM IOJIy4aeTcs
MOPAOK MaTpullbl — mpousBeAeHus. OCOOEHHOCTb MaTpull TakXe COCTOMT B TOM, 4YTO
MIPOU3BEJCHNE MAaTpPUIl HE MEPECTAaHOBOYHO, TO €CTh CJIENyeT 00s3aTeNbHO YOETUTHCS B ITOM,
pElINB COOTBETCTBYIOIIME 3a7aud. BaxkHbIM sBigeTcs moHsATHE oOpaTHOM MaTpuubl. Hano 3HaTH
yCJIOBHE CYIIECTBOBaHMSA OOpaTHOM MaTpUIbl M aIropuTM ee noctpoeHus. Ilocie ee BbruMciIeHus
1enecoo0pa3Ho JenaTh MPOBEPKY MPAaBUIBHOCTU PEIICHUS, BBINOJIHUB OMNEPALUI0 YMHOXKEHUS
(ToyKHA MONTyYUThCs eIUHUYHas Matpuua). [lpu uzyueHun onpenenuTeneil HaJ0 YETKO YCBOUTh
MOHATHSI MHUHOpa, aIreOpamvyeckoro JIONOJHEHUS, 3HaThb MHOTOYHCIIEHHBIE  CBOWCTBa
ompenenutens. s OCBOGHUsT TEXHHMKHM BBIYHMCICHMS OIpenenuTeneil 1enecooOpa3Ho, BhIOpaB
MIPOM3BOJIBHBINA OIPENETUTENb BBILLE TPETHETO MOPSAJKA, PACKPBITH €r0 Pa3IMUYHBIMHU CIOCOOAMH,
NPUMEHSS pas3ioKeHUEe U IO CTpokaM U Mo crojbuam. OOparure BHMMaHUE, KaKue CTPOKHU
(cTonOupl) MpeAnoYTUTENbHEE BHIOUPATh AJII PACKPBITUS ONpPENEIUTENs, YTOObl YIPOCTUTH €ro
BbruuciieHne. Oco0eHHO 3((EKTUBHO BBIYHMCICHUE OINPENENIUTENs C MOMOIIBIO 3JIEMEHTAPHBIX
MpeoOpa3oBaHui, MPUBOIAIIUX €ro K TpeyroibHoMy Buay. [lpu u3yueHunm pemeHuil cucrem
JTMHEHHBIX anredpanueckux ypaBHeHud (CJIAY) obOpatute BHUMaHUE, MPEXKIE BCEro, Ha MOHITHE
pEIIeHNs CUCTEMBI U YCJIOBHS CYIIECTBOBAHHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOILIEHUS MEXITY
paHroM MaTpULbl, PAHTOM PACUIMPEHHON MaTPHUIbl CUCTEMBI U YUCIIOM HEM3BECTHBIX U YPABHEHUIA.
OOpaTuTe BHUMaHUE Ha ycioBHs npumeHeHus ¢Gopmyn Kpamepa m merona oOpaTHO MaTpHIIbL.
BHumarenbHO pa3zbepute NMpUMephl pelieHUs] TPOM3BOJIBHBIX CUCTEM JIMHEWHBIX anreOpanyecKux
ypaBHeHU MeTos1oM ["aycca (BBeaeHHe 0a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nes: JieMeHTHI BEKTOPHOMH ajaredpbl
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[Ipy w3yueHWUW MAHHON TeMbl HEOOXOAUMO OOpaTUTh BHUMAHUE HA JIMHEHHBIC OMEpanuu Hajl
BEKTOpPaMH, Ha IMOHATUS JMHEHHON HE3aBUCUMOCTH M JIMHEWHOW 3aBUCUMOCTH BEKTOPOB, Ha
(dbyHIaMeHTaIbHOE TIOHTHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO 0Oaswmca),
Ha pa3JIoKeHHE BeKTopa Mo 0asucy. 3HaTh ONpeiesieHue, FreOMETPUUECKIEe CBOWCTBA CKAJSPHOTO,
BEKTOPHOT'O U CMEIIAaHHOTO MPOU3BEICHUS BEKTOPOB, (GOPMYJIILI JUISI UX BBIYHCICHUS B BEKTOPHOM
U B KoopAuHATHON Qopme. O6s3aTeNbHO 3HATH U YMETh MPOBEPSITH YCJIOBUS OPTOTOHAIBLHOCTH,
KOJUTMHEAPHOCTU U KOMILJIAHAPHOCTU BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YHCJIa 1 MHOTOYJIEHbI

B stom pazpene, npexie Bcero, Hag0 MOHATH, YTO KOMIUIEKCHOE YWCIIO SBHJIOCH PacIIMPEHUEM
MOHATHSI JICHCTBUTENBHBIX YUCEI, 3HATh OMpeeleHne U TpU (POPMBI 3aITUCH KOMILJIEKCHOTO YUCIIa
(anmreOpanyeckyro, TPUTOHOMETPUYECKYIO M TIOKA3aTENbHYIO), TCOMETPUUYECKYIO WHTEPIPETAIIIO
KOMIUIEKCHOTO YMCJIa M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE MEKIY MHOMXECTBOM KOMILJIEKCHBIX
9rcell 1 MHOXXECTBOM TOYEK KOMIUIEKCHOHM TIOCKOCTU. 3HaTh (hopmynmy Diinepa. KomruiekcHbie
Yrclia MOKHO M300pakaTh C IOMOIIbIO BEKTOPOB Ha KOMILIEKCHOM uiockocTh. [loaTtomy onepanuun
CIIOKCHHSI M BBIYMTAHMSI KOMIUIEKCHBIX YUCENI MOTYT OBITh CBEJCHBI K ONEPALUSM CIOXKEHUS U
BBIUUTAHUS COOTBETCTBYIOLIUX BEKTOPOB. Hamo 3HaTh ¥ yMETh BBIMOJIHATH OMEPAllMd YMHOXKEHUS,
JICTICHUsI, BO3BEICHHMS B TMOJOKUTEIBHYIO CTENEeHb KOMIUICKCHBIX YHCEN, 3alUCaHHBIX B
TPUTOHOMETPHYECKON (opMe, H3BICUEHHUS KOPHS N-OM CTErneHU U3 KOMILJIEKCHOTO YHCIA.
Crnenyer oOpaTuTh BHUMAaHHE Ha TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEN SIBJISETCS 3aMKHYTHIM,
TO ecThb Jr00ast anredpanyeckas ornepanus HajJ KOMIUIEKCHBIMUA YHCIIAMU HE BBIBOJUT 32 MPEICIb
o0JacTH KOMIUIEKCHBIX 4Yucell. Hamo 3HaTh pasiudHble BUABI Pa3IOKEHUsS MHOTOWICHA Ha
MHOKUTENH ISl ClydaeB, KOrja cpeay KOpHEeW MHOTO4JIeHa MOTYT ObITh KpaTHbIC, KOMIUIEKCHbBIE
KOpPHH. DTH CBEIeHUs OyIyT HCIOJB30BAThCS, HANPUMEDP, B WHTETPATHPHOM HCUUCICHUU TIPH
BBIUMCIICHUH HWHTErpajioB OT APOOHO-pallMOHANBHBIX (YHKIUH, M[pPH PEIICHUH JHUHEHHBIX
OJTHOPOJHBIX MG dEepPeHIINATBHBIX YPABHEHHI N-TO MOPSIKA C MOCTOSHHBIME KO3 puimeHTamu.
Pa3nesn: AHaauTHYecKasi reoMeTpUs

[Ipn u3yueHHM aHATUTHYECKOW TE€OMETPUHU CIIEYeT, MPEXJe BCEro, MOHATh, YTO €€ 3aJadyeit
SBJICTCS U3YUYCHUE TE€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM AHATUTHUYECKUX METOIOB ajire0psl u
MaTeMaTU4ecKoro aHanu3a. B ocHOBe Takoro moaxojaa JEKHUT METOJ KOOpPIWHAT, BIIEPBBIC
cucremMatuyecku npuMeHeHHbIH P. JlekapTom. OCHOBHBIE TOHATHS T€OMETPUU (TOUYKa, MpAMasd,
MIJIOCKOCTH) SIBIISIFOTCSL HEOMPEEISIEMbIMHU, U ISl UX OMHCAHUS MPUMEHSETCS aKCHMOMATHYECKUN
METO/i, TMO3BOJISIOIIMA YCTAHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEX]Y MHOKECTBOM
TOYEK MPSMONM W MHOXKECTBOM JICUCTBUTEIBHBIX YHCET M, TaKUM OOpa3oM, BBECTH CHUCTEMY
KoopauHaT. Hajmo 4eTko ycBOMTH pa3iuuHble (OpMBI ypaBHEHHH MPSAMOW U TIIOCKOCTH YMETh
MepexoauTh oT OAHOU (opMbl K Apyroi. CieayeT OCMBICIUTD U YCIEIIHO MPUMEHSTh PelIeHUs
KIIACCMYECKUX 3a/lad aHAIUTUYECKOM TEeOMETPUU O B3aMMHOM pPACMOJIOKEHUU TMPSIMBIX U
MJIOCKOCTEH, YMETh OIpEeACNiTh YIJIbl U PACCTOSHUS MEXKIY Pa3IMYHBIMH T€OMETPUUYCCKUMHU
00BEKTaMHU.

VYcnemHoe u3ydeHHE JUCHUIUIMHBI «JIuHelHas anrebpa», mnpuoOpereHue HeoOXO0IUMBIX
KOMITIETEHIINH, YMEHUI U HABBIKOB BIIAJICHHUS MaTeMaTHYECKUM ammapaToM TpeOyeT OT CTYAECHTOB
OOJBIION caMocTOsTENhbHOM paboThl. HeoOxoaumo oOpaTuTh BHUMaHUE, YTO KOJMYECTBO YacoOB,
OTBOJMMBIX HA CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUHU C Y4E€OHBIM IUTIaHOM, OOJbIIE YHCIa
9acoB, OTBOJMMBIX Ha BCE BU/IBI ayIMTOPHBIX 3aHATHH.

CaMocTtosiTenbHast paboTa SBISIETCS OJHUM U3 BUJOB yueOHBIX 3aHATUN. Llens camocTosTenpbHON
paboTHI — MPAKTUUECKOE CAMOCTOSITEIHFHOE TIOJYICHUE CTY/ICHTAMHU HaBBIKOB Pa0OTHI B IIPOTpaMMe
MaTEeMaTHYECKOT0 MOJISTUPOBAHUS, PACCMATPHUBAEMBIX B MIPOLIECCE U3yUEHUS TUCIUTIIHHBIL.
AyauTopHasi caMoCTOsATeNbHAs paboTa MO JUCIUIUIMHE BBHITIOMHSACTCS Ha YYEOHBIX 3aHSATHAX IO
HETOCPEICTBEHHBIM PYKOBOACTBOM IpENoaBaTes U M0 €ro 3aJaHulo.

BreaynutopHas camocTosiTeNibHas pab0Ta BBIMOIHSAETCS CTYASCHTOM IO 3a/IaHHIO MPENo aBaTels,
HO 0e3 ero HEMOCPEJACTBEHHOTO yIaCTHS.

3aoauu camocmosamenvHoil pabomsvt cmyoenma:

- pa3BHUTHE HABBIKOB CAMOCTOATEIHHON yueOHON padOoTHI;
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- OCBOGHHE COJICPKAHUS JUCIUIUIUHBL,
- yrayOsieHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCLMITIIUHBL

- UCHIOJIB30BAHUE MaTepuana, COOPAaHHOTO U MOJYYSHHOTO B XOZIE CaMOCTOSTENIbHBIX 3aHATUN IS
3¢ PEeKTUBHOMN MOATOTOBKU K K3aMEHY.

Buowt éneayoumopnoii camocmosamenvHoi pabomol:

- BBINIOJIHEHUE pacyeTHO-TpaduiecKkux padoT;

- MOJITOTOBKA K 9K3aMEHY;

- IOATOTOBKA K CEMUHAPY;

JlJis BBITIOJTHEHHSI JTHOOOTO BUIA CAMOCTOSTEIBHOUW pPabOTHI HEOOXOAWMO IPOWTH CIETYIOIINE
STarbl:

- OTIpe/IeTICHUE 1IETTH CaMOCTOSITETILHON pabOThI;

- KOHKpEeTHU3allys 03HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOp aJIeKBaTHOTO criocoba JeiCTBUS, BEIYIIETo K PEIICHUIO 33/1a4U;

- IUTAaHUPOBaHMUE PabOThI (CAMOCTOSTENFHON WIIM C TOMOIIBIO MIPETIOIaBaTeNsl) HaJl 3aJaHHEM;

- OCYIIECTBJICHHE B TPOIECCE BBIOJIHEHUS CAMOCTOSTENILHONM pPabOThl  CaMOKOHTPOJIS
(TPOMEXYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB paOOThI M KOPPEKTUPOBKA BBHITOTHEHHS PaOOTHI;

- pedekcus;

- Ipe3eHTaIus padoThI.

7. ®DOHJ OLIEHOYHBIX CPEACTB

B npouecce 00ydeHus UCMIONB3YIOTCS CIAEAYIOUIUE OLIEHOYHbIE (POPMBI CAMOCTOSITETLHOM pabOTHI
CTYJICHTOB, OIICHOYHBIE CpEJCTBAa TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH U TMPOMEKYTOUHBIX
aTTeCTallun:

- pacueTHO-TpaduyecKue padoTHI;

- KOHTPOJIbHBIEC PAOOTHI;

- TECTUPOBAHUE;

- 9K3aMEH.

O1eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIJIIOYAIOT KOHTPOJIHHBIE 3aJlaHUS
WHIUBUAYAIBHO AJIS1 KaXI0T0 00y4aroIerocs.

B pe3ynbpTaTe ocBOCHMS TUCHUIUIMHBI (MOYJIST) POPMUPYIOTCS CIENYIONINE KOMITETCHIINH:

Koa xomMnereHuun HanmeHnoBaHue KOMIIETEHIIUHI BBIITYCKHHUKA

OIIK-1 Cnioco0OeH NprUMEeHSTh €CTECTBEHHOHAYYHbIE U OOIIEMHKEHEPHBIE
3HaHWUA, MECTOJAbl MATEMATUUCCKOT'O aHAJIM3a U MOACIUPOBAaHMA,
TEOPETUYECKOTO U IKCIIEPUMEHTATHHOTO UCCIICIOBAHMUS B
poeCCHOHAIBHON JESTEIHHOCTH

7.1 MeToabl KOHTPOJIA U OLIEHHBAHMS Pe3yJILbTATOB 00yUYeHUs!

HanmenoBanue
Bun koHTpOSIS
KOHTPOJIS Kparkas xapakTepucTHKa KOHTPOJIS
Ne n/mt pE3yJIbTaTOB
pe3ynbTaTOB pe3yNbTaTOB 00yUYEHUS
oOy4eHus
o0ydeHus
OOyuaromuiics B~ TEUeHHE  CeMecTpa
PacuerHo- CaMOCTOSITENTFHO BBITIOJTHSET PSII PacdyeTHO-
1 rpaduueckas Texymnii rpapuueckux pabor mo Teme paszaena. Ilpu
pabota MIPOBEPKE MPETI0IaBaTENb OIICHUBAET Ka4eCTBO
o(opMIIeHHs, TPAaBUIIBHOCTh PAaCUETOB.
2 KoHTtposbHas Texynmi Pemenue KOHTPOJIBHOU paboThI
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paborta

OCYILIECTBIISIETCS. Ha TIOCIEAHEM 3aHATUU
nzydaemoro paszzaena. KonrpombHas pabota
BBINIOJIHSIETCS ~ MHJUBUAYaJbHO  KaXKIBIM
cryneHtoM. Ilpu mnpoBepke mpernopaBareib
OLICHUBAET NPABWJIBHOCTb IPOU3BEIEHHBIX
pacueToB.

3 Tect Texymuit

TectupoBanue NPOBOAUTCS Ha MOCIEAHEM
3aHATUM U3y4aeMoill TeMmbl. TecTtupoBaHue
ocylecTBisiercsd, MO0  OpuU  MOMOIIHU
KOMIIBIOTEPHON CUCTEMBI TECTHPOBAHUS, JTHOO
C MCIIOJIb30BAaHMEM BBIJJAaHHBIX TECT-33aJaHUN
Ha OymaxkHoM Hocutene. B pamkax
TECTUPOBAHUS poBepseTCs 3HaHue
TEOPETUIECKON 0a3blI.

4 Ok3ameH IIpomexyTouHbIi

[TpomexxyrouHass arrectauus OOydyaroIIMXCs B
(dopMe dK3aMeHa MPOBOAMUTCS IO Pe3yJbTaTaM
BBIIIOJIHEHUSI BCEX BHJOB Y4eOHOWH paloThI,
IIPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM I10 IaHHOM
JUCLMIUINHE,  IOpU  3TOM  y4YUTBIBAOTCS
pe3ynbTaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH
B TedyeHHe cemecTpa. OuneHka  CTENEHH
JOCTIDKEHUSI  OOYYalOMIMMHUCS — TUIAHUPYEMBIX
pe3yiabTaToB  OOydyeHMs IO  JUCLUIUIMHE
IIPOBOJIATCS IIPENOIaBATEIIEM, BEJIYILIMM
3aHATHA 10 JUCLMIUIMHE METOJOM 3KCIEPTHOU
OLICHKU. ITo UTOraM IIPOMEKYTOUHOU
aTTecTallud 10 JHUCLUIUIMHE  BBICTAaBIISIETCA

OLICHKa

«OTIIMIHO,

«YHAOBJICTBOPUTECIIBHO»
«CHCYHOBJICTBOPUTCIILHO)).

«XOpOo1o»,
nin

7.2.

IIIkana 1 KpUTEPUN OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUS

[Toka3zaTenem olleHUBaHUS KOMIETEHLUI Ha pa3IMUHBIX 3Tanax UX GOPMHUPOBAHUS SBIISIETCS
JOCTUKEHHE 00Y4aIOIUMHUCS TUTAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHMS 110 AUCHHUIIIMHE (MOYIIIO).

Kpurepun oneHuBanus

IHoka3areanb 5 3 4 5
3HATH: OOGyuatonuiicst OO6yyarommiics OO6yyaronuiics OGyuarouuiics
TEOPETHYECKHUE JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
OCHOBBI JINHEHHO MOJIHOE OTCYTCTBUE HETIOJTHOE YaCTUYIHOE MTOJIHOE COOTBETCTBHE
anreOpsl u W HEOCTATOYHOE COOTBETCTBHUE COOTBETCTBHUE CIICIYIOIIMX 3HAHMIA:
AHATUTHYCCKON COOTBETCTBHE CIICAYIOIINX 3HAHUMN: | CICAYIONIMX 3HAHUN: | TEOPETHYCCKHE
TCOMETPUH, CIICIYIONINX 3HAHUN: | TEOPETUYECKHE TEOpPETUICCKHE OCHOBBI JINHEHHOM
KOMIUICKCHBIC YUCIIA. | TEOPETHICCKHE OCHOBBI JINHEWHOM OCHOBBI JINHEWHOM anreOpel 1
OCHOBBI JITHCHHOM anreOpel 1 anreOpel 1 aHATMTUYECKOM
anreOpel 1 AHATTUTHYCCKON AHATTUTHYCCKON TCOMETPUH,
AHATUTHYCCKON TCOMETPUH, TECOMETPHH, KOMILICKCHBIE YUCIIA.
TECOMETPHH, KOMIUIEKCHBIC YUCJIA. | KOMIUIEKCHBIC uncia. | CBOOOIHO omepupyer
KOMIIJIEKCHBIE YHCIIA. . Homnyckarores IprOOPETEHHBIMHU
HE3HAYUTCIIbHBIC 3HAHUSIMU.

OIIMOKH, HETOUYHOCTH,
3aTpyIHEHUS TIPH
AHAJTUTHYCCKUX
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onepanusax.

YMeThb:

pemats 3a1a9u 1
YTpa>KHEHUS
UCTIONBb3Ysl OCHOBHBIE
METO/IbI, H3YUCHHBIE
B Kypce JUHEIHON

OOyuJaroniuiics He
yMeeT HIIH B
HEJI0CTATOYHOMI
CTETICHU YMEET:
pemaTh 3a1a9u u
yHIpakHEHUS

OOyuaronmiics
JEMOHCTPHPYET
HETIOJIHOE
COOTBETCTBHE
CIIEYIOIINX YMEHUH:
pemaTh 3ama4n 1

OOyuaronuiics
JIEMOHCTPHPYET
YaCTUIHOE
COOTBETCTBHE
CIEIYIOIINX YMEHUH:
permaTh 3aJauu 1

OO0y4aronruiics
JIEMOHCTPUPYET
MIOJTHOE COOTBETCTBHE
CIENYIOIINX YMEHUMN:
pemnIaTts 3agauu 1
YIPa>KHEHUS

anrebpe u UCIIONIb3YSl OCHOBHBIE | YIPaKHCHUS YIPaXKHEHHUA UCTIONB3Ysl OCHOBHBIE
AQHAJIUTHYECKON METO/bI, U3yUeHHbIE HCIIONb3Ysl OCHOBHBIE | HUCIOJb3Yys OCHOBHBIE | METOJIbI, U3yUCHHBIE
TeOMETpUH; B Kypce JTHHEHHOI METO/IbI, U3Y4YEHHbIE METO/IbI, U3Y4YEHHBIE B Kypce JTUHEeHHOH
OIepUpPOBATH C anredpe u B KypcCe JIMHEIHOU B KypC€ JIMHEHHOU anreope u
KOMIUIEKCHBIMU aAHAJTUTHYECKON anredpe u anredpe u AQHATUTHYECKON
YHCIaMH. TeOMETpHH; aHAJTUTUYECKON aHAJTUTUYECKON TeOMETpUH;
OIIEePUPOBATEH C TeOMETPHH; TeOMETpHH; OIEepHUPOBATH C
KOMIUTEKCHBIMU OIIEpUPOBATH C OTIEpUPOBATH C KOMIUTEKCHBIMHA
YHCITaMH. KOMIUIEKCHBIMHA KOMIUIEKCHBIMHA yucnamu. CBoOOHO
YHCITAMH. qucIaMu. Y MEHHS orepupyer
JomyckaroTcs OCBOEHBI, HO PHUOOPETEHHBIMU
3HAYUTEIIbHBIC JIOIYCKAfOTCs YMEHUSIMH,
OILINOKH, HE3HAYHUTEIIbHbIC MPUMEHSET UX B
MIPOSIBIISIETCS OLIMOKH, HETOYHOCTH, | CHTYaIHsX
HEI0CTaTOYHOCTh 3aTpYAHEHUS NIPU MOBBILICHHOH
YMEHUH, 1o psxy AHAJTUTHYECKUX CII0’KHOCTH.
roKasartesei, olepanusx, nepeHoce
oOy4aromuiics yYMEHHI Ha HOBBIE,
HCTIBITHIBACT HecTaHIapTHbIE
3HAYUTEIbHBIC CHUTYaIHH.
3aTpyJHEHUS IpU
OTICpUPOBAHNUHN
YMEHUSIMHU TIPH UX
TIepeHOCe Ha HOBBIE
CHTYyallHH.
BJIAJIETh: OO0yuarommiics He | OOyuaromuiics B OOyuaronmiics OO6yuaromuiics B
HaBBIKAMHU BIajeeT WA B | HEIOCTATOYHOM YaCTUYHO BIIA/IEET: MIOJTHOM 00Bbeme
MIPUMEHEHHUS HEI0CTaTOYHOMH CTETICHH BIIa/ICeT: HaBBIKAMU HABBIKAMH | BIIaJIEET:
JUHEWHON anreOpbl U | CTENEeHHM BiIajeeT HAaBBIKAMU HABBIKAMH | MIPUMEHEHHUS HaBBIKAMH
AHAIIUTUYECKOU HaBBIKAMU MIPUMEHEHNUS JMHEHHOHN anreOpsl 1 | MPUMEHEHHS
T€OMETPHUH K IIPUMEHEHHUS JUHEWHO! anreOpbl U | aHANUTHYECKOU JIMHEIHOM anreOpsl 1
€CTECTBEHHOHAYYHBIM | JIMHEWHOH anreOpbl M | aHAIUTHYECKOH TeOMETPUH K AHAJTUTHYECKOM
(pmznueckum u AQHATUTHYECKOH TeOMETPUH K €CTECTBEHHOHAYYHBIM | TEOMETPHHU K
TEXHUYECKHM ) TreoMeTpUH K €CTECTBEHHOHAYYHBIM | ((pu3mueckuM u €CTECTBEHHOHAYYHBIM
3amagam. €CTECTBEHHOHAYYHBIM | ((DU3NIECKUM H TEXHUIECKUM ) (pusrueckum n
(pu3mueckum u TEXHHYECKUM ) 3a/1a4am. TEXHUYECKHUM)
TEXHUYECKHM) 3agadam. Hageixu ocBoeHsl, HO | 3amagaM. CBOGOTHO
3a/1a4am. Obyuarommuiics JIOITyCKAIOTCS MIPUMEHSET
UCTIBITHIBAET HEe3HAYUTEIIbHBIE MIOJTyYCHHbIE HABBIKH
3HAYUTENbHBIE OIMOKH, HETOYHOCTH, | B CUTYaIHIX
3aTpYAHEHUS NIPH 3aTpYAHEHUS NIPH MOBBILICHHO
NPUMEHEHUH AQHATTUTHYECKUX CII0’)KHOCTH.
HaBBIKOB B HOBBIX olnepanusx, nepeHoce
CHUTYaIHsX. yYMEHHI Ha HOBBIE,

HECTaHAAPTHbBIC
CUTyalnu.

IlIxana oueHUBAHUA IPOMEKYTOYHOH ATTECTALMMU: IK3aMEHa.

IITkana oneHUBaHUS

Onucanue

OTJIINYHO

BrimonHeHs! Bce BUIbI yueOHON paboThl, MPelyCMOTPEHHbIE Y4eOHBIM
wi1aHoM. CTyAEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHMM, YMEHUH,
HABBIKOB TPUBEJEHHBIM B TaOJIMIIAX MOKa3aTessM,

Ornepupyer
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HpI/IO6peTeHHBIMI/I 3HaHUAMHU, YMCHUSAMU, HABbIKaAMU, IPUMCHSCT UX B
CUTyalusax MMOBBIIICHHOMH CJIIOXKHOCTH, HE HCIBITBIBACT SaTPYI[HeHI/Iﬁ
IIpyU aHAJIUTHYCCKUX OII€palHriax, IEPEHOCE 3HaHHN H YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHLIC CUTYyallUH.

Xoporo

BrimonHeHs! Bce BUIBI yueOHON paboThl, MPe1yCMOTPEHHbBIE yYEOHBIM
miaHoM. CTYIEHT JI€MOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUM,
YMEHHM, HaBBIKOB NPHUBEIECHHBIM B Ta0IMIax TOKa3aTelsiM,
OTepUPyeT NPUOOPETCHHBIMU 3HAHUSAMH, YMCHHSIMH, HaBBIKAMHU,
IIPUMEHSAET MX B CHUTYyalMsX NOBBIIMIEHHON CIIOKHOCTU. lIpu sTOoM
MOTYT OBITh JONYIIEHb HE3HAYUTENbHBIE OMIMOKH, HETOYHOCTH,
3aTPYyHEHHUS NIPU AHAIUTHUYECKUX ONEpalusX, MEePeHOCE 3HAHUM M
YMEHHI Ha HOBbIC, HECTAHAAPTHBIE CUTYAILUU.

Y 10BIIETBOPUTEIBEHO

BrimonHeHs! Bce BUIBI yueOHON paboThl, MPEelyCMOTPEHHbIE Y4eOHBIM
mwiaHoM. CTyAeHT JEeMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHUH,
YMEHHH, HaBBIKOB NPHUBEIECHHBIM B Ta0IMIax IOKa3aTelsiM,
JIOIYCKAIOTCS 3HAYHMTEIbHBIC OMIMOKH, TPOSIBISICTCS OTCYTCTBHC
3HaHWM, YMEHWH, HaBBIKOB 1O PAAy MOKazareneu, CTYAEHT
WCIIBITBIBACT 3HAYUTEIbHBIC 3aTPyJHEHUS TPU  ONEPUPOBAHUHU
3HAHUSIMU U YMEHUSIMU ITPU UX NIEPEHOCE Ha HOBBIE CUTYAIIUH.

HeynosnersopurensHo

He BpmomHen oamH wiun  Oonee BUAOB  y4eOHOH  paboOTHI,
HOPEJYyCMOTPEHHBIX y4eOHbIM MIaHOM. CTYAEHT JeMOHCTPUPYET
IIOJJHOE€ OTCYTCTBUE WJIM HEJOCTaTOYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEJACHHBIM B TalOiMIax IOKa3aTelsiM,
JOITYCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, TIPOSIBISIETCS OTCYTCTBHE
3HaHWH, YMEHUHN, HaBBIKOB 110 sy NOKa3aTesel, CTYACHT He MOXKET
ONEpUpPOBaTh 3HAHHUAMU U YMEHMSIMHM TIPU UX IEPEHOCE Ha HOBBIE
CUTYallHH.

IlIxana oueHUBAHUA TEKYLIEro KOHTPOJIH.

HaumenoBanue KOHTPOJIA

pe3yabTaTOB OOYUECHHS

IIIxana oneHUBaHUI

Omnucanue

Pacuetno-rpaduyeckas pabora

OtnnyHo - PaboTa caaHa B
CPOK, pacueTHas 1
rpaguyueckas 4yacTu
BBITIOJIHEHBI BEPHO, THOO
MUMEIOTCS HEI0UETHI, HE
BIIUSIIOLIME HA KOHEYHBIN
pe3yJbTar.

Xopouio - pacyeTHas 4acTh
BBINOJIHEHA BEPHO, B
rpagu9IecKoil 4acTu ecTh
3aMeyYaHus

Y 10BIIETBOPUTENBHO - B
pacueTHON 4acTH eCTh
3aMeyaHusi, METO/1
BBINOJIHEHUS rpadudecKoit
YacTH BHIOpaH BEPHBII
HeynoBnerBopurensHo - B
pacueTHoM U rpaduyecKoit
YacTsX eCTh rpyOble
3aMeyaHusl.

3aganue Ha PI'P BhimaeTcs Ha
MEPBOM 3aHATHU
COOTBETCTBYIOLLETO pa3aeia
JUCIMIUIMHEI U CIaeTCs 110
OKOHYAaHWUH U3YUYEHUS
COOTBETCTBYIOLIETO pa3aesa
gucuuniauHel. PI'P 1oimKHEBL
OBITH BBIIOTHEHEI U
0(OpPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMU METOIMIECKUX
yKa3aHui Kadeapsl.
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KonTponbnas pabota

OTtnnyHo - PaboTa BEICOKOTO
Ka4yecTBa, YpOBCHb
BBINOJIHEHHS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUUECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTBIO, 0€3 MTPOOEIIoB,
HE00X0/IMMbIE PAKTUYECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepHaIoM C(OPMHUPOBAHBI,
BCE MPETYCMOTPEHHBIE
IporpaMMoil o0yueHus
yueOHbIE 3a/JaHHsI BBITIOJTHEHBI,
1100 HEKOTOPbIE U3
BBINOJIHEHHBIX 3aJJaHUN
coJiepkKaT He3HAUUTEJIbHbIE
OIINOKHU

Xopouio - YpoBeHb
BBINOJIHEHHS paOOTHI OTBEYaeT
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUECKOE
coJIep’KaHue Kypca OCBOEHO
YaCTUYHO, HO IIPOOEIIBI HE
HOCSIT CYILIECTBEHHOTO
XapakTepa, HeoOXO0AUMBbIE
NPaKTUYECKHE HABBIKUA PAOOTHI
C OCBOEHHBIM MaTepHajoM B
OCHOBHOM C()OPMHPOBAHBI,
HEKOTOpbIE BUbI 33/1aHUI
BBITTOJIHEHBI C OIINOKAMH.

VY 10BIE€TBOPUTEIHHO -
TeopeTtnueckoe coaepxaHue
Kypca OCBOEHO YaCTUYHO,
HEO0XO0/IMMBIE TIPAKTUIECKHE
HaBBIKU PaOOTHI HE
chopMupoBaHbl, OOJTBITUHCTBO
IPEIyCMOTPEHHBIX
IIPOrpaMMoOM 3aJaHuil HE
BBINOJIHEHO; TIPU
JIOTIOJTHUTEIIbHOMN
CaMOCTOSITENILHON paboTe Haj
MaTepuajIoM Kypca BO3MOXKHO
MOBBIIIIEHUE KayecTBa
BBITTOJTHEHUS YIE€OHBIX
3a7JaHuH.
HeynoBneTBopuTenbHO -
Teopetnueckoe conepxaHue
Kypca He OCBOEHO,
HE00XO0/IMMBbIE MPAKTUYECKUE
HaBBbIKU pabOTHI HE
c(opMHUpOBaHBI,
PeIyCMOTPEHHBIC
IpOrpamMMoil 3a1laHus He

3ammra TeMbI BKIIOYAET
pelieHue 3a1a4 B Ay JMTOPUH B
TEUEHUE OJTHOU Taphl U
MIPOXOAUT MOCIE U3YUCHUS
COOTBETCTBYIOIIETO

paszaena. bunersl cocTosT U3
BOITPOCOB, MTO3BOJISIOIINX
OLIEHUTH CHOPMUPOBAHHOCTD
KoMmeTeHui. Ha oTBeTEI
otBoauTcd 1,5 yaca.
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BBITIOJTHCHBI

TecTupoBanue 1o NpoNIEHHON
TeEME

Tect conepxut 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1
3aJJaHuE COOTBETCTBYET |
6amty. Bpems TectupoBaHus -
30 munyt. CTyneHTy
MIPEIOCTABIISETCS JIBE MOMBITKH
JUTS IPOXO’KJICHUS TECTa.
MaxkcuManbHas OleHKa 3a TECT
- 20 6annos. Tect cunraercs
YCIEIIHO MPOWUIEHHBIM, €CIIN
CTyneHT nan He meHee 60%
MpaBUJILHBIX OTBETOB (HaOpas
He MeHee 12 6aioB).

TectupoBanue
OCYILECTBIIAETCSL, TUOO0 IpHU
IIOMOIIXA KOMIIbIOTEPHOU
CUCTEMBI TECTUPOBAHUS, TH0O0
C MCIOJIb30BAaHUEM BbIJAHHBIX
TeCT-3aJJaHUi Ha OyMa)KHOM
Hocutene. Bpems
tectupoBanus 30 MUH. 3aTeM
OCYIIECTBIISICTCS ITPOBEPKA
TecTa K3aMEHAaTOPOM U
BBICTABJIIETCS OLICHKA
COIIACHO METOAUKHU
BBICTABJICHUS OLICHKHU.

7.3. OyeHo4Hble cpedcmea

7.3.1 Texymmii KOHTPOJIb

Komnnexkm 3a0anuit 0nsa evinonnenusn pacuemuo-zpaguueckux paoom (PI'P)

PI'P Nel, uacmo 1

3apanue Nel. Jlansl Matpunel A=

-11 O 2 0
1 3 2| uB=0 -3
4 0 -3 1 1

Boimonauts neiicreust: A2 +8BT .

2
3

-1

3ananue Ne2. ITpoaomkuTh naHHOE MaTpuuHoe paBenctso (2A+3B)* —4A” —6AB =...
Y [IPOBEPUTH €T0 JJIsk MaTpull A ¥ B W3 1IepBOro 3aaHusl.
3asanue Ne3. Beluucnuth onpeaenuTeb IByMs ClIoco0aMu: pa3iokKeHHEM I10 IIEPBOI CTPOKE U
Pa3I0KEHHUEM TI0 IEPBOMY CTOJIOILY.

3apanue Ne4. Iy qaHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuily. Clenars IpoBEpKY.

10 -1 2
02 1 -1
11 -1 1}
11 -2 1
1 0 2
1 1 0].
-1 2 3

3ananue Ne3. Pemuts Matpuunoe ypaBuenne AXB =C (maiitu X). Caenars nposepky.

P

S

3aganuie Ne6. HailTu paHr MaTpuisl.

1 -1 2 3

0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a12e0pauiecKux ypagHeHuil
3ananue Nel. Pemuts cucremy meronoMm Kpamepa. Cnenats mpoBepky.
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X +4X, — Xy =2
2X +2X, +3%, =7
3% +6X,—2x%, =1
3aznanue No2. Pemuth cucremy u3 Nel meTonoM oOpaTHON MaTpHULIbI.
3aganue No3. Pemuts cuctemy u3z Nel meronom ["aycca.
3ananue Ne4. Pemuth HEOJHOPOIHYIO cucTeMy MetonoM ['aycca. Halitu oGriee pemenue u
YacTHOE pelICHHUE.

X, + X, +2X; +3X, =5
3% +2X, —4X%, - 2%, =1
oX +4x, + 4x,=11
3anmanue NoS. Pemuts omHOpOAHYIO cricteMy MetonoMm ["aycca. Halitu obmiee pemenue u @CP.
2X, +6X, —9%; -9%x, =0
4%, —5%;+ X, =0
3%, +3X, —TX, —4x%,=0"
X, —3X, +2X; +5X, =0
PI'P Nel, uacmp 2
3ananue Nel. TlokasaTh, uTo BekTOpEl M, N, P 06pasyroT 6a3UC B MPOCTPAHCTBE U PA3TOKHUTH
BekTop a mo atomy Gasucy: m=(1, -1 2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

3ananue Ne2. Jlanbl BekTopsl M ¥ N . BBIACHUTL — KOJUIMHEAPHBI I BEKTOPLl & U D .
m=(28,-8,8),n=(-216,-6), a=2m+n,b=2n-m.
A
,ectn |M|=6v2,|n|=2, (m,N)=135", a=6n-m.
3amanme Ned. Jlan A ABC . Haiitu £ B, ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue Ne5. Ilpu kakux "X BeKTOphl d M D mepneHauKyaspHbL?
a=(x;1,-4),b =(x-3;12; x).

3ananue Ne6. Haiity niomasns napauieaorpaMma, HOCTPOEHHOTO Ha BekTopax a u b .

3amanne Ne3. Haiitu ‘5

_ A V4
a=2m-5n,b=m+n,|m|=12,|n|=3,(m, ﬁ)=€.

3aganue Ne7. Haiitu miomans Tpeyroabauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlansl BekTopsl &, D, C . BBIACHUTE — KOMIUIAHAPHBI JIH BEKTOPHL. ECIIM BEKTOPHI He

KOMILTAHAPHBI, TO HAWTH 00bEM MapaUIeNenuIe/a, TOCTPOEHHOTo Ha BekTtopax a, D, C u
OIPEJIENUTh — KaKyI0 TPOIKY OHH 00pa3yIoT.
a(l;-1;5),b (2;4;-2),c(3;0:1).
3aganne Ne9. [lis nuHeiHoro oneparopa A 3aJaHbl 00pa3bl 6a3HCHBIX IEMEHTOB
Ag,, Ag,, A€,. amucats Matpuiy onepatopa A B 6asuce €, €,, €, u Haiit 06pa3

3jieMeHTa X .
Ae, =7e, +3e,—-2¢e,, Ae,=e —-¢e,+4e,, Ae,=2¢e, +2¢,+3€,,
X=2€, —-4¢, +¢€,.

3ananue Nel(. Haiitu coOcTBeHHbIE 3HAUE€HUSI U COOCTBEHHbIE BEKTOPHI IMHEHHOTO OorepaTopa,

o -4 1
3aJaHHOT'O B HCKOTOPOM Oasuce MaTpuncu A= 7 2"

PI'P Ne 1, uacmb 3
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3amanme Nel. Tpsimast |, mpoxomut uepes rouky A mapamiensHo Bektopy { . IIpsimas |,
OPOXOMUT uepe3 Touky B meprnenmukymspHo Bekropy N . HaiiTi TOuKy mepeceueHus! mpsMbIX H
yron mexxny Humu, ecmn A(3;5), 0 (1;3), B(0;5), n(-3;4).
3amanue Ne2. Jlana mpsimast |, . Tlpsivast |, mpoxomur uepes roukn A u B . Haiitu paccrosaue ot
ToukH repecedenus npsmsix |, u |, mo npsmoii 1.
1, :{);25?1_4,3 A(4:0), B(7:3), I,:9x-12y+2=0.
3ananue Ne3. Haiitu paccrosuue ot toukn M 10 miockoctu o, npoxopsiueii yepes Touky A
neprenauKyssipHo Bekropy N, ecim M, (0; 1;7), A(2;-1;4), N (6; 22; -3).
3apanue Ne4. Haiftu yroa Mexay IMIOCKOCTBIO (X M IUIOCKOCTBIO [3 , MPOXOMSIIEH Yyepe3 TOUKH
A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3apanue NoS. 3amucaTh KAHOHMYECKUE YPAaBHEHHS MPSIMOH, 3aJaHHON OOIIUMH YPaBHECHHUSIMHU.
X+2y-9z-10=0;
{3x+4y+8z—24:0.
3ajganue Ne6. Haiitu Touky mepeceueHus npsamoi | ¥ miockocTn o ¥ yros Mexay HUMM.
I :XLZ:X:Z—_:L; a:Xx+2y-32z-12=0.
3 4 -2
Bamanme Ne7. Ilpsmast |, mpoxomut uepes roukn 4 u B. Ilpsimast |, npoxozut uepes Touxy M
TIepIeHIUKYISIPHO [IocKocTH ¢ . Haiiti yron mexay npsimbivu |, |, v BesicHuTS — nexar
OHU B OJJHOH IJIOCKOCTH WJIN CKPELIUBAIOTCA.

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

3aznanue Ne8. g naHHOW KpUBOIA T + o5~ 1 yka3aTb QOKYCBI, SKCLIEHTPUCHUTET,

JUPEKTPUCHL. [TOCTPOUTH KPUBYIO, H300pa3uTh (HOKYCHI, TUPEKTPHUCHL.
Bagarne Ne9. Ipusectr ypaBrenue kpusoit 9X° —25y° —18x+200y —616 =0 «
KQHOHUYECKOMY BUJY U TIOCTPOUTH KPHUBYIO.

Ilpumepul 6apuanmoe KOHmMpPoOIbHBIX padom
Bapmuanr.
1. Haiitn 3Ha49eHnss MaTpH4IHOr0 MHOTOWIeHa F (A)

-1 0
f(X)=—x"+2x*—x+3,A=
3 2
-2 0 8 1 -5
2. Haiiti paHr MaTpHIlbl IPUBEJCHUEM K CTYIIEHYaTOMY BHIY - 6 3 13
1 -3 13 5 17

1 2 1
3. BeUUCIUTh ONpeAenTeNb TPUBEICHUEM K CTYIIEHYaTOMY BUY 3 -5 3
2 7 -

4. Haiitu matpuity, oOpatHyto aaHHo# (a). Pemuts marpuuHoe ypaBHeHHe (0)
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L2 1 1 -2 2 3 5
(a |3 -5 3 (6){_3 4]mx:[3 ° Oj
2 7 -1

5. Pemmuth cucremy ypaBHeHUH. YKa3aTh 00Iee U OJHO YACTHOE pelieHue (a).
Pemuth cucreMy ¢ moMOIIbi0 00paTHOM MaTpuilsl u 1o hopmynam Kpamepa (6)

4%, +9%, —5%; —8%, =5 X, +2X,+ X, =5
(a) 13X, +7X, —2X,—4x, =4 (6) <3%, —5X, +3xX;, =—7
2X, + 5%, + X, +3X, =3 2X +7TX, —X; =13
Bapuant
1. Pacnmcars Pa3I0KEHUEC BEKTOpA i 110 BEKTOpamM B, a,F
x={5,-12,1}, p=1{4,-30}, q={1,-11}, r={0,-1,2}
2. KosnuHeapHsbl 11 BEKTOPBI B u a’?
a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b

3. Hana nupamuja c BepmnuHaMmu B Toukax AAAA, .
A(-2,4,8), A (4-12), A(-8,7,10), A (-3,4,-2)
Haiiu:

a) yron mexay peopamu AA,, AA,
0) oObeM HpaMUIBI

B) JUIMHY BBICOTHI OIYIIEHHOM Ha rpanb A A A,
I') HAlTH JUINHY MeJMaHbl, IPOBEICHHYIO U3 BepIIUHbI A K pedpy A, A

4. BbIYUCIHUTH IUIOMIA/b TAPAILUIEIOrPaMMa, TIOCTPOSHHOT0 Ha BeKTopax a u b a — yron mexmy
BEKTOpaMH P U (

. T
a=2p+q, b=p-3q, lp|=2, |o|=2, a=7.
Bapuant

1. Haittu paccrostaue ot Toukn M 1o miockocrn (M;M,M,):

M, (-9;10;2), M, (0;7;-4), M, (4;8;-1), M,(-2,1;3)
X+y+z-2=0
X—y-32+6=0
Xx-2 y-3 z+1

1 —4
4. Haitti Touky P, cummerpuanyro Touke P OTHOCHTEIBHO MpsiMOii | : P(O;—ZL‘ 3) "

2. BeimucaTth KAaHOHMYECKOE YpaBHCHHC HpHMOﬁZ {

3. HaiiT Touky nepeceyeHus IpsMOM U MIIOCKOCTH: uX+y+2z-9=0.

x-1 'y z
1 11
5. HanmcaTh ypaBHEHHE IUIOCKOCTH ¢ IpoXxojsiueil yepes Touky M, u nepneHauKkyispHo
pSIMOA (MIMZ): M, (3; 2;0) , I\/Il(4;]; 5), M, (2;—1;4) .
6. HaiiTu KocuHYyC yrila MeX]y INIOCKOCTAMU @ U O, !
o, :3Xx-y+3=0, a,: Xx-2y+5z-10=0

Bapuanm 3a0anuii mecma
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1.1. HaifTu panr maTpulibl IpUBEICHUEM K CTYyIIECHYaTOMY BUY

1 -2 -2 3 5
1.2. Pemnth MaTpUUHOE YpaBHCHHE ( 3 jux =( j

4 3 -1 0
X, +2X, + X, =5
1.3. Pemuth cuctemy mo ¢popmynam Kpamepa 3x, —5X, +3%, =7

2X + X, — %, =13
2.1. Hanicats pasnoxeHue BEKTOpa X 1o BEKTOpaM p,q,r X = {5, —12,1} ,p= {1, -3, O} ,
q=1{1-11}, r={0,-1,2}

2.2. BBIMHCIUTB IUIOLaIb TAPAJLICIOrpaMMa, IOCTPOCHHOTO Ha BEKTOPAax @ M D & — yroa Mexiy

BEKTOPAMH P H (

T 5T T R_T o i - 7

a=2p+q, b=p-3q, lp|=2, |o|=2, a=7

2.3. Jlana nupamua ¢ Bepumnamu B toukax AAAA,. A(6,1,3), A (6,-2,-3), A(2,2,0),

A(-510)

Haiitu 1uinHy MeMaHsl, IPOBEICHHYIO U3 BepinHbl A K pedpy A, A

X—2 y-3 z+1
1 4

3.2. Haiitu Touky P, cummerpuunyio Touke P oTHOCHTENBHO MpsiMoi | P(O;—l; 3) u

3.1. HaiiTu TOuKy nepecedyeHus NpsiMON U MIIOCKOCTH:

U X+y+22-9=0.

x-1 'y z
1 -1 1
3.3. HanucaTh ypaBHEHHE IUIOCKOCTU (¢ MPOXOJAIIEH uepe3 Touky M, U neprneHanKyispHoO
npsamoit (M;M,): My (3;2;0), M,(415), M,(2-14).
4.1. lana xpuBas BTOPOTo MOpsAAKA x° +4y® —12x+16y+16 =0 . [IoTydnTh KAHOHHYECKOE YpaBHEHUE
KPHUBOW U ITOCTPOUTH .€€
4.2. CocTaBHTH MAaTPHILy IEpPeXosia oT 6asmca e, e,,e, K 6a3ucy e ,e, ,e, , ecim
€ =26 +6,+6,;, €, =6 -6, +6,; € =6 +2€,+6€,

7.3.2 IlIpoMe:xyTOYHASI ATTECTALUSA

Bonpocet k kzameny (1 cemecmp ounoit popmur obyuenus, 1 cemecmp 3aounoii gpopmut
00yuenus)

Marpuiipl, TUIIBI MATPHLL. OIIK-1
Onepanuu ¢ MaTpuIlaMu, UX CBOMCTBA. OI1K-1
YMHOXEHUE NPSIMOYTOJIbHBIX MATPUIL. OIlK-1
MarpuuHasi popma 3aIucH CUCTEMbI JMHEHHBIX ajIreOpandyecKux ypaBHECHHH. OIIK-1
OnpenenuTeny U UX CBOMCTBA. OI1K-1
ITonsatue onpenenutens. MUHOPHI U anredpanyecKue JOTOJIHEHHMS. OIIK-1
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE TIOHATHUS U OIlK-1
OIpEJIECTICHUS.

IIpaBuno Kpamepa penienust cucteM TMHENHBIX YPaBHEHUM. OIlK-1
OOparHast MaTpHIa U €€ BEIYUCICHHE. Y CJIOBHUE CYIIECTBOBAHUS 00OpaTHON OIIK-1
MaTpPHUILIBL.
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Pemenue cucreM TuHEHHBIX anreOpandecKux ypaBHEHHUM METOJIOM OOpaTHOM OIIK-1
MaTpUIbL.
Meron [Maycca penieHus CUCTEM JTMHEUHBIX YpaBHEHUH. OIIK-1
PemeHne npou3BOIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTonoM [ 'aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanennu. OIIK-1
OpnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. Kpurepuii cymecTBoBaHUS OIIK-1
HETPUBUAJILHBIX PEIICHUI.
IloHsiTHe BEKTOpa U JTMHEMHBIE OllepallMy HaJl BEKTOpamu, cBoicTBa onepauuii. | OIIK-1
Jlunelinasi KOMOMHALIUS BEKTOPOB. OIIK-1
JIuHeitHasg He3aBUCUMOCTD U JIMHEIHAS 3aBUCUMOCTb F€OMETPUUYECKUX OIIK-1
BEKTOpOB. Kpurepuii JIMHENHON 3aBUCUMOCTH.
[Tonstue 6azuca. KoopauHaTsl BEKTOpA. OIIK-1
OpToHOpMUPOBaHHBKIN Oa3uc. Pa3znoxxeHue BeKTOpa Mo BeKTopam Oasuca. OIlK-1
YrnopsioueHHasi Tpolika BEKTOPOB. OIIK-1
CkansipHoe, BEKTOPHOE M CMEILIaHHOE TPOU3BEJICHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.
VY ca0BUs OPTOrOHATBHOCTH, KOJUJIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB. OIlK-1
JInHeHbIe TPOCTPAHCTBA. OIlK-1
Martpuna nepexoa ot 6a3uca K 6a3ucy. OIIK-1
CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYECHUS] MATPHIIBI. OIlK-1
Cucremsbl koopauHaT. [lekapToBbI MPSMOYTOJIbHBIE KOOpAUHATHI Ha mockoctu U | OIIK-1
B [IPOCTPAHCTBE.
[lonspHas cucremMa KOOpAMHAT. OIlK-1
PasnuyHble TUIIBI ypaBHEHUH IIJIOCKOCTHU U NPSIMOM. OIlK-1
Brruncnenue paccTosHUN MeXy IByMsl TOUKaMu, TOYKOM U npsimoi, Toukoit u | OIIK-1
IIJIOCKOCTBIO.
Beluncienne paccTosHUs MEKY CKPEIMBAIOIUMUCS ITPSIMBIMU. OIlK-1
Brruncnenue yrioB Mexy AByMs NPSMBIMH, IPSMON U IIJIOCKOCTBIO, IBYMS OIIK-1
IJIOCKOCTSIMHU.
KpuBblie BTOpOro nopsiika uX reOMETpUYECKHUE CBOMCTBA U yPAaBHEHUSI. OIIK-1
[IpuBeeHre KpUBOIl BTOPOro MOPsAIKa K KAHOHUYECKOMY BUY.
KaHnoHMYeckue ypaBHEHHUs HJUINIICA, TUIepO0Iibl, Tapaboibl. OIIK-1
YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIAKA. OI1K-1
Kanonnueckue ypaBHeHUs cPepbl, ITUTICONIA, KOHYCOB, TUIIEPOOIOUIOB, OIIK-1

1apaboI0U10B.

Tunosbie BApUAHTHI ONJIETOB
1o JucuuIuinHe «JInneitHas aaredpa»

MMHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHMS POCCUUCKOM ®EJEPALINNA

OEIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEX/IEHUE BBICIHIEI'O ObPA30OBAHUMA

«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKHWH MOJIUTEX)

Hucnunmuna  «JIuaeiHas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET
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5.

Onpenenurenn U UX CBOMCTBA.
1 2 -1 2
Pemmites MaTpuuHOe ypaBHeHHE XB=A,eciu A= (2 1), B =[ 0 J .
2% —3%x, =12°
Jlaabl BEKTOPHI a = (-5,9,8), b= (-3,,-2), ¢=(-8,10,-10). HpOBCpI/ITb — KOMIIJIaHapHBI JIM OHHU.
Ecnu HeT, HaliTh 00beM mapasuielsienuIeia, MOCTPOSHHOTO Ha BEKTOpax a,b,c.
Haiitu yron Mexay Bektopamu a = (1L-2,-2) 1 b =(2,0,1).

Pemmte cucremy MeTo10M 0OpaTHOI MaTpPHULIBI {

YTBepxkaeHo Ha 3acenanuu kadenpsl MmareMatuku « 30» 04 2025 r., mpotokon Ne 7

3aB. kadeapoit O.M. bapanosa / /
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MUWHUCTEPCTBO HAVKH 1 BBICIIIETO OBPA30BAHNSI POCCUICKOIT ®EIEPALIAN
®EJIEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXX/IEHUE BBICIIETO OBPA3OBAHUS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Huctummaa  «JIuneitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jlunerinas komOuHanus BekTopoB. ba3uc. KoopnuHaatel BekTopa.

12 -1
2. BBIYHCINTD ONpeaeauTeNs Matpuipl C=AT  ecmu A=[3 1 0.
011
4% —2Xy +3%3 =12,
3. Pemmnre cucreMmy ypaBHeHu# MeTooM ['aycca {x +5X, —3x%; =1,
2% + 3%y —2X3 = 3.
4. Tlokasatb, 4TO BEKTOpbl M =(1-12), n=(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. laHo oOuiee ypaBHeHHE mpsMoil  —-2x+3y-5=0. Hamwucarb: ypaBHEHUE MPSIMOW C yIJIOBBIM
KOX(QPHUIHEHTOM; ypaBHEHHE MPSMON B OTPE3Kax; HOPMaJIbHOE YpPAaBHEHHE MPSIMOA.

YTBepxkaeHo Ha 3acenannu kadeapsl MatemMatuku « 30» 04 2025 r., mpoTokoi Ne 7
3aB. kadeapoii O.M. bapanosna /

Jlyig mpoBesieHus TPOMEXYTOUHOTO KOHTPOJIS 3HAHWM CTYIEHTOB B AMCTAaHLMOHHOM (hopMare B
pa3paboTaHHbIX Kadeapoil «MaTemaTuka» OHJIaiH-Kypcax UMEIOTCSl UTOTOBBIE TECTHI.
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