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1.  Ileam, 3a7a4u U IVIaHUPYeMBble Pe3yJIbTATHI 00y4eHHs 110
AUCHMILIMHE

K OCHOBHBIM yesim OCBOCHUS TUCIHUILTHHBI «JInHEeiHas anreOpay cienyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- MpUOOpPETEHHE CTYICHTaMH [IIMPOKOT0 KPyra MaTeMaTHYeCKIX 3HAHUH, YMCHHIA U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY H JIEAYKTUBHOMY MBIIIJICHUIO HAPSIILY
C pa3BUTHEM MaTEMAaTUYECKON UHTYUIINH,

- YMCHUC CTYACHTAMU Pa3BUBATbh HABBIKU CAMOCTOATCIIbHOI'O U3YUCHUS y‘IGGHOfI u HaquOﬁ
JMTEPaTyphl, COACPIKAIICH MATEMAaTHICCKUE CBEJICHHSI U PE3YJIbTAThI;

- INOArOTOBKY CTYACHTOB K [ACATCIIBHOCTH B COOTBCTCTBUU C KBaHH(l)HKaHHOHHOﬁ
XapaKTEPUCTHKON OakaiaBpa 10 HalpaBJICHHIO, B TOM 4YHciie (opMUpOBaHNE YMEHUI UCIIOIB30BATh
OCBOCHHBIC MAaTCMAaTUYCCKUEC METOAbI B HpO(l)eCCHOHaJIBHOI;'I NCATCIIBHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUSX U (PPOBOI
TypOYJIIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOH IU(PPOBON IKOHOMHKH.

K 0CHOBHBIM 3a0auam OCBOCHUs IUCIUIUINHBI «JIMHEHHAas ainreOpay clieyeT OTHECTH:

- OCBOGHHE CTYyJIEHTAMH OCHOBHBIX IOHSTHH, METOJIO0B, (HOPMUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIICITHOTO PEIICHUS IPUKIIAIHBIX 33134,

- (¢opMHpOBaHHE Yy CTYJIEHTa TpeOyemMoro Habopa KOMIIETCHIIMH, COOTBETCTBYIOIIUX €TO
HAIPABJICHUIO TIOJATOTOBKU M 00ECIICUMBAIOINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue no pucrumuinHe «JIuHeliHas anredpa» HampaBieHO Ha (OPMUPOBAHUE y O0YUAIOIINXCS
cienytonmx komrereHuui B coorsercTBuu ¢ ®I'OC 09.03.01 «MubopMaTHKa U BEIYHCIUTEIbHAS
TEXHHUKA», yTBEPKAEHHBIM npuka3zoM MunoOpuayku Poccun ot 19.09.2017 N 929;

Koa v HanmenoBanue
KOMIIeTeHIMH

NuaukaTopbl 10CTHXKEHUS
KOMIIETEeHIIUH

OIIK-1. CnocoGeH npuMeHsTh
€CTeCTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC
3HaHUS, METO/Ibl MATEMAaTHUECKOT0 aHAJIN3a U
MOJICITPOBAHMS, TEOPETUIECKOTO H
HKCIEPUMEHTATBHOTO UCCIIEIOBAHUS B
poeCCHOHAIBHON e TENHHOCTH

HOIIK-1.1. 35aeT OCHOBBI MaTEMAaTUKHU,
(bU3UKH, BBIYUCIUTEIILHON TEXHUKU U
IpOrpaMMHUpPOBaHUS

NOIIK-1.2. ymeer pemiaTh cTaHJapTHBIE
npodeccuoHaIbHbIE 3a/1a4l C IPUMEHEHUEM
€CTECTBEHHOHAYYHbIX U OOLEMHKEHEPHBIX
3HAaHWUW, METOJJOB MATEMaTUYECKOTO aHAIN3a
Y MOJIETTMPOBAHUS

2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JuctunnuHa OTHOCHTCS K oOs3aTenbHOM dactu Onoka bl: «MareMaTn4eckue
TUCIUILIMHBD. E€ nzyduenue obecreynBaeT u3ydeHue TUCIUTLINH:
B obszamenvnoii wacmu:

- MaTeMaTU4YEeCKUN aHaJu3;

- [Ipuxknannas rpaduka;

- Maremaruueckas JJOTUKa U TUCKPETHAsE MATEMAaTHKA;

- Beenenue B mporpaMMupoOBaHHUE;

Monayib



- Teopust BeposTHOCTEN U MaTEMATUYECKAs] CTATUCTHKA;

- UHcTpyMeHTanbHble cpeAcTBa UHPOPMAIIMOHHBIX CUCTEM;
- OcHOBBI Tpa)UUECKUX S3BIKOB MPOTPAMMHUPOBAHUS;
- O0BEKTHO-OPUEHTUPOBAHHOE NPOTrPAMMUPOBAHHE;

- DIIEKTPOTEXHUKA U JICKTPOHUKA,
- SI3p1kM HHGOPMAIIMOHHOTO OOMEHa.

B wacmu snexmuenbix OMCI/;I/H’ZJZMH.'
- Texnomorun HNCKYCCTBCHHOT'O MHTCJIJICKTA B IIPOU3BOACTBE,
- UucreHHble MCTO/JIbl B KOMIIBIOTCPHLIX BBIYUCIICHUSAX.

3. CTpyKTypa M cojep;KkaHHe U CHUILTUHbI

OO6m1ast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe euHUITBI -108 yacos.

3.1.

Buabl yueOHoii paboThI M TPYA0EMKOCTh

n/n Bup yueoHoii padoThl KO;I;':::TBO Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B ToMm uucne:
Jlexuun 16 16
1.
CeMuHapcKue/mpakTHUYECKUE 3aHSTUS 32 32
2 JlaGoparopHble 3aHATHS - -
> CamocrosiTesabHast padora 60 60
IIpoMe:kyTouHasi aTTeCTALMSA
JK3aMEH D C)
Hroro 108 108

3.2. TemaTuveckuil MJIaH U3y4YeHUs TUCHUTLTHHBI
TpynoemkocTsb, yac
AyautopHas padora
Camo
Ne Paznenanl/TeMbl
A B Cemuna | JTa6op | IIpaxr | €TOHT
n/n M CHUTINHbI ¢ Jle | pckume/ | aTopH |muecka | ¢1PHA
ero KI[ |[PaKTHY | bIe Pl ’6'
1505 eckue | 3amsTu |mogror | Pa00T
3AHATUA A OBKa a
Pazgen 1. DiaeMeHTBI JMHEHHOM
1 A 38 6 12 0 0 20
anre0pbl
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Tewma 1. MaTpuiisl, 1eicTBUS HaZl
MAaTpUIIAMU.

1.2

Tema 2. Onpenenurenu, UX CBOMCTBA
Y BBIUKCIICHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

1.3

Tema 3. OOparHas MaTpuLa U ee
BbIUKCIIEHHE. MaTpruyHas 3al1uCh
CHUCTEMBbI JINHEHHBIX YPABHEHUM.

14

Tema 4. CucteMbl JIMHEHHBIX
anreOpanvecKux ypaBHECHHUMH,
OCHOBHBIC TTOHSATHS U ONIPEACIICHUS.
Pemenue cucteM TUHEHHBIX
ypaBHeHu# MeTonoM Kpamepa,
METOAOM O00paTHON MaTPHIIBI

1.5

Tema 5. Pemenune cucteM THHEHHBIX
ypaBHeHui MeronoMm ['aycca. Panr
Marpuiisl. Teopema Kponekepa-
Kanemnu.

1.6

Tema 6. Meroa I'aycca B
IIPOU3BOJIbHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHUIH. OHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPABHEHUMN.

Pa3nea 2. BekTopsbl.

34

10

20

2.1

Tema 1. JIunelinblie onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEIHBIE
KOMOMHAaIMK BeKTOpoB. JInHeHo
HE3aBUCUMBIE U TMHEWHO 3aBHCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tewma 2. ITonsgrtue 0a3muca.
Koopaunatsl BekTopa.
KonnuueapHocTb, OpTOroHaIbHOCTh U
KOMIIJIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CkansipHO€ TPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHOE
IIPOU3BEAEHNE IBYX BEKTOPOB, €T0
CBOMCTBA.

2.4

Tewma 4. CmenianHoe MPOU3BEICHHE
TpeX BEKTOPOB M €r0 CBOMCTBA.
Brruucnenne o6nema
napasienenumnena. Y cliopue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.




OpToHOpMUpPOBaHHBIH Oa3uc.
Beruucnenue ckaiasipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JJaHHBIX KOOPAMHATaMU B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
Pa3mepHoCTh M 6a31UC IMHEHHOTO
IIPOCTPAHCTBA.

Marpuia nepexoja ot 6a3uca K
0a3ucy mpeodpazoBaHre KOOPAHHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
CoOcTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUS INHEHHOTO
oreparopa.

Pa3zgea 3. KoMmiekcHbIe YACIA U
MHOI'0YJICHBI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. PopMbl 3aITUCH KOMILTEKCHBIX
qucell.

3.2

Tema 2. Onepauuu Hajq
KOMIUIEKCHBIMU YHCIIAMHU.
Pa3noxxeHne MHOrOuUIEHA HA
MHO>KHUTEIN OCHOBHAs TeOpeMa
anreOpbl

Pa3zgen 4. Anaaurnueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tema 2. Paznuunblie TUIIBI ypaBHEHUN
MPSMON Ha TIIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosioxeHue
IIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTPaHCTBE. Boiuncnenue
pPacCTOSTHUM MEXAY ABYMs TOUKaMH,
TOYKOH U npsiMoii. Bzanmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Brrunciienne pacCToOSTHUN MEXITY
TOYKOH U INIOCKOCTBIO

4.4

Tema 4. Kpusble BToporo nopsiiaka ux
reOMETPUYECKUE CBOKCTBA.




YpaBHEHHS SJUTHTICA, TUTIEPOOITHI,
napaboiel OO0I1Iee ypaBHEHHE KPUBOI
BTOpOro nopsuaka. [Ipusenenue
KPUBBIX BTOPOTO MOPSAKA K
KaHoHH4YecKoMy Buy. [loBepxHOCTH
BTOPOTO MOPSAIKA

Hroro | 108 16 32 0 0 60

3.3. Conepxxanne pa3aeoB IMCUUILTHHBI

BBenenue

IIpenmer, 3agaun u cojepkaHue JUCUMILIMHBL. OCHOBHBIE 3Talbl Pa3sBUTHS JAUCLUILINHBI.
CrpyKTypa Kypca, ero MecTo ¥ pojib B MOATOTOBKE OaKaaBpa, CBS3b C IPYTHUMHU AUCIUTUIMHAMH.

Pa3nes 1. DineMeHTHI JIMHEHHOI ajaredpbl

Tema 1. MaTpuubl 1 onpeaenuTeH.

[Tonstue matpuitsl. Buapl matpuil. [efictBust Hax matpuiiamu. Onepaniuy HaJ MaTpUIlaMy 1
uX cBoiicTBa. OnpeaenuTeny, X CBOMCTBA M BhIYMCICHH. [IOHATHS MUHOpA U aJIreOpandecKoro
JIOTIOJIHEeHUs.  Pa3nokeHue omnpenenuTeNs Mo 3JIEMEHTaM CTPOKH WM CToJIOna. BeruuciaeHue
OTpEeIETUTENCH pPa3INYHOTO TOPSJIKA.

OOpaTHas MaTpulla U aJITOPUTM €€ BBIYMCIEHUS. DJIEMEHTapHbIE MIPe00pa30oBaHUsI MAaTPHLL.
[TpuBeneHre MaTPUIIBl K TUArOHAIHLHOMY WM TparenueBUIHOMY BUay. MaTtpuunas gopma 3amucu
CHCTEMBI JIMHEHHBIX anredpanyeckux ypaBHeHUH. PaHTr MaTpuUIbL.

Tema 2. Pemnenue cucreM JTUHeHBIX ajJredpanyeckux ypaBHeHMIA.

CucteMbl TUHEHHBIX anreOpanyeckuX ypaBHEHUMN, OCHOBHbIE NMOHATHA. PelieHue cucrem
JUHENHHBIX ypaBHEeHUH MeTosioM Kpamepa, meTogom oOpatHoii MaTpuiibl, MmeToioM ['aycca. Teopema
Kponekepa — Kanemmm. Pemenne npons3BoNbHBIX CUCTEM JIMHEWHBIX YpaBHEHHH MeToJ0oM [aycca.
Pemenne oTHOPOJHBIX CUCTEM JIMHENHBIX YpaBHEHHU. KpuTepuii CylecTBOBaHNs HETPUBHAIIBHBIX
pELIEHU.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiiHble omepanuu HajJ BEKTOpaMH, MX CBoMcTBa. JIuHelHble KOMOWHAIMH
BEKTOpOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCHUMOCTb BEKTOPOB. ba3uC CHCTEMBI BEKTOPOB.
EnmHCcTBEHHOCTH pa3iiokeHus BEKTopa 1o 6asucy. OpToHOpMHUPOBAHHBIN Oa3ucC.

Tema 2. CkanspHOe, BEKTOPHOE U CMELIAHHOE NPOU3BENCHHS BEKTOPOB, UX CBOMCTBA. Y CIOBUSA
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIYNMCIIEHHE CKAIAPHOTO,
BEKTOPHOTO ¥  CMEIIAHHOTO  IPOM3BEICHHM BEKTOPOB, 33JaHHBIX KOOPJWHATAMH B
OpPTOHOPMHUPOBAHHOM Oa3uce.

Tema 3. Jluneiinele npoctpancTBa. [loHATHe O0asznuca NPOCTPAHCTBA TI'E€OMETPUUYECKUX
BeKTOpoB. [IpeoOpa3zoBaHmne MaTpHUIbl JIMHEHHOTO oreparopa Hpu nepexoje oT 0aszuca K Oasucy.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

Pa3zgen 3. KoMmiekcHBIE YHC/Ia 1 MHOTOYJIEHBI



[TonsiTne KoMIUieKCHOrO uucia. DopMbl 3amUCH  KOMIUIEKCHBIX 4yucen. JlelcTBus Han
KOMIUIEKCHBIMU uncinamu. @opmyiia Myaspa. 3BiedeHne KOpHs n-0 MOJI0KUTEIBHON CTEIIEHU U3
KOMILIEKCHOTO urcia. Paznoskenre MHOrousieHa Ha MHOKHATENM. OCHOBHAs TeopeMa ajreOphl.

Paznen 4. AHaIUTHYeCKAs reomMeTpus

CucreMsl koopauHat. JlekapToBbl IPSIMOYTOJIBHBIE KOOPJAMHATHI HA MJIOCKOCTU U B IIPOCTPAHCTBE.
[TossipHas cucrema KOOpAMHAT.

Tema 1. IIpsiMble U IIOCKOCTH

PaznuuHble TUIIBI ypaBHEHHH IUIOCKOCTH M ypaBHEHUH PAMOM (Ha IJIIOCKOCTH U B IPOCTPAHCTBE).
Bpruucnenue paccTossHUN MEXy IBYMsI TOYKaMH, TOYKOM U NMPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brluncienue paccTosHUS MEXKY CKPEIMBAIOIUMHUCS IPSIMBIMH.

Brrancnenue yrioB MeKIy AByMsl IPSIMBIMH, IPSIMOU U INTIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.

Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAAKA

KpuBble BTOpOro mopsjaka, MX I€OMETPUUYECKHE CBOMCTBAa M ypaBHeHus. IIpuBeneHue kpuBon
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUILY.

VYpaBHEHHE MOBEPXHOCTH BTOpOro mnopsaka. KaHoHumyeckue ypaBHEHHUs cQepbl, 3JUIUICOU/A,
KOHYca, runepoosonia, napadoaonma.

3.4. TemaTuka NpaKTHYECKUX 3aHSITHH MO TUCHUILIHHE
«JInneiinas aaredpa»

Ne 3ansaTus Tewma 3ansTHS

1 Paznes 1. DineMeHTBI JIMHeHHOI aaredpbl. MaTpuliibl, 1eHCTBUS
HaJ MaTpULIAMH.

2 Onpenenureny, UX CBOWCTBA U BbIYUCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPaBHEHUM.

3 OOpaTHas MaTpHIla U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHUH, OCHOBHBIE

4 MIOHSTHS U ONpeesieHus. Pelienne cucreM TMHEWHBIX YpaBHEHUN
meTtooM Kpamepa, MeTo1oM 00paTHOM MaTpHIlb!

5 Pemenue cucreM IUHENHBIX ypaBHEHUN MeTonoM I'aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnn.

6 Meron I'aycca B pOM3BOJIBHBIX CUCTEMAX JIMHEHHBIX YPABHECHUM.

OnHOPOJIHBIE CUCTEMBI JIMHEWHBIX YpPaBHEHUH.

Paznen 2. DuieMeHTBbI BeKTOPHOH aJjredpbl. BekrTopsl.
JInHeliHble omepanuMy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHeEWHOe
7 IIPOCTPAHCTBO TI€OMETPUUYECKUX BEKTOpOB. IloHsATHME JIMHEWHON
KOMOMHAIlUM BEKTOpOB. JIMHEHHO He3aBUCHMbIE U JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[TonsTe ©Oa3uca MpPOCTpaHCTBA TE€OMETPUUYECKUX BEKTOPOB.

8 Koopaunats! BEKTODA. OpTOHOPMUPOBAHHBIN 6azmuc.
KonnuueapHocTh,  OpPTOTOHANBHOCT W KOMILJIAHAPHOCTH
BEKTOPOB.
CkanspHoe IpPOW3BEICHUE BEKTOPOB M €r0 CBOMCTBA. Y CIIOBHE
9 OPTOTrOHAJILHOCTH BEKTOPOB. BeKTOpHOE NpOU3BEAECHHUE ABYX

BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMmenraHHOE TIPOW3BEICHHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Beruucnenne obvema napajuiesnenunesa U mUpamMuisl. Y cIoBHE
10 KOMIUJIAHAPDHOCTH  BEKTOPOB. Brruucnenne  ckanspHOro,
BCKTOPHOT'O U CMCHIAHHOT'O Hp0H3BeIIeHI/II>’I BCKTOPOB, 3alaHHBIX
KOOpJMHATaMH B OPTOHOPMHPOBAHHOM Oa3uce.




Jluneiinbie mpocTpaHcTBa. Pa3zmepHOCTh W 0a3uc JHUHEHHOTO
IIPOCTPAHCTBA.

Marpunia nepexomga ot Oasmca kK Oasucy. IIpeoOGpasoBanue
KOOpIMHAT BEKTOpa TMpu U3MeHeHWW Oasmca. JIluHelHbIe
orepaTopsl, ACUCTBUS ¢ TMHEHHBIMU orneparopamu. CoOCTBEHHbIE
BEKTOPHI M COOCTBCHHBIC 3HAUCHHSI MATPHITHI

11

Pa3zgen 3. KommiekcHbIe 4HucIa H MHOTOYJIeHbI MHOXXECTBO
KOMIIJICKCHBIX YHCCII. @OpMBI 3aIllUCHU KOMIIJICKCHBIX YHUCECII.
JlelictBUsS  HaJg ~ KOMIUICGKCHBIMH  4uCIaMH.  Pa3inokeHue
MHOTOYJICHa Ha MHOKUTEJIM, OCHOBHAsI TEOpeEMa alnreOpsl

12

Paznen 4. AHaanuTu4eckasi reoMeTpUust

Cucrembl kooparHAaT. Pa3anunble TUTIBI YpaBHEHUN IIIOCKOCTH
14 Pa3nuuHble TUNBl ypaBHEHHMHW NPSIMOM Ha IUIOCKOCTH U B
MIPOCTPAHCTBE

15 B3anmHoe pacnosiokeHHMe TOpsSMBIX HA IJIOCKOCTU M B
MpoCTpaHCcTBE. Briuncienrne pacCcTOsTHUN MEXIY ABYMSI TOUKAMHU,
TOYKOW U  [OpsIMON.  BblUMCIEHHE  pacCTOSAHUSA  MEXIY
CKpPCLIMBAOIIMMHUCS  TPSMBIMH.  B3aumHOEe  pacrosioxeHue
IJIOCKOCTE. BbluuciaeHue paccTossHUA MEXAy TOUYKOM U
INIOCKOCTBIO

16 KpuBbie BTOpOro mopsjika HX TI'€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus ssuiunica, runepOoiibl, napadossl OO61iee ypaBHEHUE
KpuBOM BTOpOro nopsaka. [IpuBeneHne KpuBoil BTOPOro mopsiaKa
K KaHOHMYeCKOoMY BHY. [loBepXHOCTH BTOPOTO MOpsiaKa
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4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. Hopmarusubie 10kyMeHTHI 1 'OCThI

1. ®I'OC 09.03.01 «MHdpopmaTtuka U BBIYUCIUTEIbHAS TEXHHUKA», YTBEPKAEHHBIM IPUKA30M
Muno6pHuayku Poccuu ot 19.09.2017 N 929;

2. Axanemuueckuil yuyeOHbIH miuaH no HanpasieHuto nojarorosku: 09.03.01 «Mudopmatka u
BBIUMCIMTENIbHAS ~ TexHHKa». llpopuns:  WHTemnekryaapHble  WHOOPMAIMOHHO-
U3MepUTeIbHbIE CUCTEMBL. Popma 00yueHns — ouynas. 2026

3. ObpasoBarenbHas mporpamMma no HampasieHuto noxaroroku: 09.03.01 «Mudopmatuka u
BBIUMCIMTENIbHAS ~— TexHHKa». llpopwns:  WHTemnekryaapHble  WHOOPMAIMOHHO-
M3MEpUTEIIBbHBIE CUCTEMBI. DPopma o0yueHus — ouHast. 2026.

4. Va3 Ilpesunenra Poccuiickoit ®@enepaunn ot 01.12.2016 Ne 642 «CtpaTterun HaydHO-
TEeXHOJIOrM4eckoro passutus Poccuniickoit deneparum».

5. Ilpukaz MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6  yrBepxkaenuu [lopsoka TpUMEHEHHs  OpPTaHU3AIMSIMH,  OCYIIECTBISIONIMMUA
00pa3oBaTeNbHYIO JeSITeTTbHOCTD, AIIEKTPOHHOTO o0y4eHus, JUCTaHITUOHHBIX
00pa3oBaTENBHBIX TEXHOIIOTHH NPHU peaan3aniui 00pa30BaTEIbHBIX TPOTPAMM)).

4.2.  OcHoBHasi JuTepaTypa

1. Topnau, b. A. Maremarnka u aHaTUTHYECKas TEOMETPHs : yaeOHUK 171 By30B / b. A. 'opmau. —
2-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 300 c. — ISBN 978-5-507-44063-4. —
Texcr : oanexrtponHsid // Jlanb : anekTpoHHO-OMOMMoTewHass cuctema. — URL:
https://e.lanbook.com/book/208664.
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2. JluneiitHble anreOpa W aHAIUTHYECKAs TeOMETpHs : ydeOHO-meroauyeckoe mocodbue / M. .
CxksopuoBa, . B. AutonoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MHPDA,
2022. — 135 c. — Texkcr : anekTpoHHbIH // JIanb : anekrponHo-6nbanoTeynas cucrema. — URL:
https://e.lanbook.com/book/240020.

3. Tyrau6aeB, A. A. Matemaruka U aHaIuTH4YecKas reomeTpus : yueOHuk / A. A. TyranbaeB. —
Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — TekcT : 3JeKTpOHHBIN //
Jlanb : anexTpoHHO-OMOIHOTeYHas cuctema. — URL: https://e.lanbook.com/book/333359.

4.3. JlomoJsHMTeJbHAsI JUTEpPaTypa

1. Munocues, B. b. Kypc MatemaTuku Jisi TEXHUYECKUX BBICIIUX y4EOHBIX 3aBEJCHHM : yueOHOE
nocobue / B. b. Munocues, B. I'. 3yokoB, B. A. JlsaxoBckuit. — 2-¢ u3a., ucnp. — CaHKT-
[TeTepOypr : Jlanp, 2022 — Yacts | : Ananutuueckast reomerpus. [Ipenenst u paasl. @yHkuuu
Y Ipou3BOIHbIC. JIMHEelHas u BekTopHas anreopa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-
8. — Texkcr : osnextpoHHbli // Jlanp : snekTpoHHO-OMOnMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/211352.

2. Munocres, B. b. Kypc MareMaTuku 171l TEXHHUECKUX BBICIINX y4eOHBIX 3aBEJICHUN : ydeOHOE
nocobue / B. b. Munocnes, B. A. JIsxoBckuii, A. 1. MapTbiHeHKO. — 2-€ u3., ucnp. — CaHKT-
[TetepOypr : Jlanb, 2022 — Yactp 2 : OyHKIUU HECKOJIBKUX INEepeMeHHbIX. MHTErpampHOe
ucuucinenue. Teopus ot — 2022, — 432 ¢. — ISBN 978-5-8114-1559 TekcT : 351eKTPOHHBII
// Jlanb : anekTpoHHO-OMOIMOoTeYHas cuctema. — URL: https://e.lanbook.com/book/211355.

3. Kparkuii kypc BeIcIIei MaTeMaTUKU [ DIEKTPOHHBIN pecypc]: yueb. - DneKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pexxum nmocryna: URL: https://e.lanbook.com/book/93522. - 3arm. ¢
JKpaHa.] .

4. bexnemuiues, J{.B. Pemenune 3ana4y u3 Kypca aHaJIUTHUYECKONH F€OMETPUM U JIMHEHHON anreOpsl
[DnexTpoHHBIH pecypc]: yueb. mocobue - DnekTpoH. naH. - MockBa: @uzmatiurt, 2014. - 192 c.
[Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ar:. ¢ skpana. |

4.4, DaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypChl

[TpoBenenue 3aHATHI U aTTecTalMii BO3MOXXHO B JUCTAaHIMOHHOM (opMmare ¢ NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOrO o0yuyeHus yHuBepcutera (CJJO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoil «MaremaTuka» 3JIEKTPOHHBIX 0OpazoBareibHbIX pecypcoB (DOP) mo Bcem paznenam
IPOrPaMMBI:

Hazsanue D0OP

Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
JIuneitHast anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIMTUYCCKAs recOMCTPU

Pa3zpaboranusie DOP BKIII0O4alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeneHuss paboT B JUCTAHUMOHHOM (opMmaTe YCTaHABIMBACTCA OTACIbHBIMU
PacCOpsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOINYECKONU PabOTHI.

Ka)K}IBIfI CTy)IeHT O6GCH€'—I€H I/IHHI/IBI/IJIyaJ'H)HBIM HeOFpaHI/I'-IeHHI)IM )IOCTyl'IOM K 3J'I€KTpOHHOI7[
OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHTepHeT-pecypchl  BKJIIOYAIOT Yy4eOHO-METOAMYECKHE MaTepHalbl B AJIEKTPOHHOM  BHJE,
MpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «l{eHTp MaTeMaTHYECKOTO 00pa30BaHUS»
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https://online.mospolytech.ru/course/view.php?id=3368
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);

[Tone3nbie yueOHO-METOAMYECKHE U MHPOPMALIMOHHBIE MaTepPHAaJIbl IPEACTABICHbI Ha CalfTax:

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

[TepeueHs pecypcoB HMH(POPMAMOHHO-TEICKOMMYHUKAIMOHHON ceTn «HTepHEeT» aiisi OCBOSHUS
JUCHHIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIulieH3MOHHOE U CBOOOHO PacpoCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHue
Ne| HaumenoBanue | Pazpadorunk IO JocTynHOCTH Ccblika Ha Enunblii peectp
(mpaBoobJiagares | (JIMUEH3MOHHOE, | POCCHUIICKMX MPOrpaMm JJisi
b) CBO0OHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHnsieM
oe)
1 [Astra Linux | OOO JIunieH3nOoHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'M" 75

4.6. CoBpeMeHHbIe nIpodeccMOHATIbLHBbIE 0a3bI JAHHBIX U HH(pOPMaIlHOHHBbIE

CIpaBOYHbIC CUCTEMBbI
Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYNHBIX AJIA OCBOCHHUA NTUCIHUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc

HoctynHocTh

NudopManuOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co
m/

HocTtynHa B cetn
Wntepner 6e3

00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIETO 00pa30BaHUS

OTpaHUYECHUN
Hnpopmarmonnsie pecypeet Cetnt | hitp:// www.consultant.ru | JToctymso
KoncynbrantlInroc
[Topran ®enepanbHbIX
FOCyNapCTBCHHBIX http://lwww.fgosvo.ru. HoctymnHo
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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/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

JIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
WuTepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | octymHa B ceTu
ru/ WNurepuer 6e3
OTpaHUYCHU N

IIpodeccnonanbubie 0a3bl JAHHBIX

baza naHHBIX Hay4YHOU http://www.elibrary.ru JlocTymHO
AJIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo
NOJIUTEeMaTHIecKasi peepaTUBHO-
oubmmorpadudeckas u
HaYKOMETPHYECKast
(bubamomeTpuueckas) 0aza TaHHBIX

5. MaTepuaibHO-TEXHUYECKOE o0ecredeHue TUCIMIIIMHBI

MarepuanbHO — TexHMUYecKast 0a3a yHHBepcuTeTa oOecreyrBaeT MpOBeJIeHUE BCEX BHUJIOB
3aHATUH, MPETYCMOTPEHHBIX YY€OHBIM IJIAHOM, U COOTBETCTBYET JIEHCTBYIOUIMM CaHUTAPHBIM U
IPOTUBOIOXKAPHBIM MPAaBUIIaM H HOPMaM.

Kadenpa «Maremarnkay He pacroynaraet coOCTBEHHBIM ayTUTOPHBIM (DOHIOM M UCTIONB3YyeT
yueOHbIe ayTUTOPUH U3 0011Iero GoHa YHUBEPCUTETA.

[Ipy HEOOXOOMMOCTH JUISI TIPOBENEHHS HMHTEPAKTHBHBIX IPAKTHYECKUX 3aHATHH
UCTIOJIb3YIOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeToan4ecKue peKOMeHIaluu

6.1. MeToanueckue peKOMeHAAUMH ISl IPenoJaaBaTeJis 0 OPraHu3auuu 00y4eHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAHHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
U3y4aeMblil MU MaTepHaj He TpeOyeT Kakoh-InOo crienualbHON (JIOTOIHUTENIFHON) TOATOTOBKH U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3YY€H, €CJIM CTYAEHThl OyAYyT MOCElaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JIOMAIIHUE 3a/laHUsl U TI0Jb30BaThCS (IpU HEOOXOJMMOCTH) CHUCTEMOH IJIaHOBBIX
KOHCYJIbTAIlMM B Te€UEHHE KaXA0ro ceMecTpa. Bomeamme B Kypc MaTeMaTUKH Pa3/ieibl sIBISIFOTCS
KJIJACCUYECKUMH, B TO K€ BPEMS OHM IPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK MMEIOT IIMPOKOE
pacnpocTpaHeHHe JJis pelIeHHs] pa3HOro poja 3ajad BHYTPH caMOW MaTeMaTHUKH U MPHUKIaJHbIX
3ana4. VX OoCBOEHHME NMOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO M MUCBMEHHYIO peub, YCIENIHO NMPUMEHSATh HAKOIJICHHbIE 3HaHMS B Mpo¢ecCHOHaIbHON
JESATEIBHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSATHM pPEKOMEHJOBAaTh CTYIAEHTaM OCHOBHYIO U
JIOTIOJIHUTEIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB JJIs MOATOTOBKH K
JK3aMEHY.
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http://www.elibrary.ru/
http://webofscience.com/

Ha nepBoM 3aHATHH 110 JUCLHUIUIMHE CIEYeT 0053aTeIbHO MPOMH(POPMHUPOBATH CTYIEHTOB
0 BuJe U opMe IPOMEKXYTOUHOM aTTecTallK 110 JUCLUIUIMHE, CPOKAX €€ IPOBEIEHUS, YCIOBUAX
JIOIyCKa K IIPOMEKYTOYHOM aTTEeCTaluU, IPUMEHAEMBIX BUIAX IIPOMEKYTOUYHOIO KOHTPOJI.

W3noxeHne TEOPETHYECKOTO MaTepHalla JOJDKHO CONPOBOXKIATHCS WIUIFOCTPATUBHBIMU
IpUMepamy, TIIATEIbHO OTOOpPaHHBIMU IPENOAABATENEM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIQJKM IPU DPEIICHUM 3aJa4d HE OTBJICKAJM OT TIJIaBHOTO: OCMBICIEHUS HICU U CYTH
npuUMeHseMblX MeTonoB. CiieqyeT Bcerja YKasbplBaTh IPUMEPBHI IMPAKTUYECKOIO IPUMEHEHUS
PACCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U Gopmyil.

[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHMW30BAaHBI IPENOJAaBaTENIEeM TaKUM 00pa3oM,
YTOOBl  OCTABAJOCh BpPEMs Ha IEPUOAMYECKOE BBIOJHEHME CTYACHTaMH  HeOOJbIION
CaMOCTOSITENIbHOW Pa0OTHI B ayJJUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenonaBaTens, BeOyLIMM MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIAcOBBIBaTh Y4eOHO-
TEMaTUYECKUM I1J1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €IMHYIO CUCTEMY 0003HAUYEHUH.

[IpenonaBaTemnto cieayer JOOMBaTbCs CUCTEMaTUYECKON HENPEPhIBHON pabOThI CTYI€HTOB B
TEUYEHUE CEMECTpPa, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTY/ICHTOB M IIPUBJIEKATh UX K HAYyYHOU padoTe,
K Y4aCTHUIO B Pa3HOI'0 poJia OJUMIINANAX U KOHKYpCax.

CTyZneHT AOKEH OIYIIAaTh 3aMHTEPECOBAHHOCTD MPENO0/1aBaTeNsl B TIOCTH)KEHUN KOHEYHOIO
pe3ysbTara: B IpHOOPETEHNH 00YyJarOIMMHUCS IPOYHBIX 3HAHUHM, YMEHUI U BIIaJIeHUs] HAKOIUIEHHON
uHpOpManuel Ut pereHus 3a/1a4 B PO eCCHOHATBHOM eI TETbHOCTH.

6.1.1. O0pa3oBaTebHbIE TEXHOJIOTHHU

Bo3MoxHO TpoBeneHHe 3aHATHA M aTTeCTalnuid B IUCTAaHIIMOHHOM (opmaTe ¢ HpUMEHEHHEM
CUCTeMBbl JUCTaHIMOHHOTO o0y4yenus yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaremaTHKa» ICKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) (cM. m.4.4).

[Topsinox mnpoBeneHuss paboT B JUCTAHUMOHHOM (opMmaTre YCTaHABIUBAECTCS OTAEIbHBIMHU
pacrnopspKeHUSIMU TTPOPEKTOpa 1o y4eOHOM paboTe U/Wiu IIEHTPOM yueOHO-METOIUYECKON pabOTHI.

6.2. Mertoauyeckue yKazaHusi A 00y4alOmMXcs 10 OCBOEHUIO
AUCHUIITHHBI

Pa3nes: 3neMeHTHI THHEHHOM aaredpnI

Martpuus! 1 onpeneaurenu. IIpexiae Bcero, CTyAeHT AOKEH NOHATh, YTO MAaTPULIA — 3TO
Tabauma yrcen (mpuyeM 3Ta Tabauia MOKET UMeTh OJAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITH U IPSIMOYTOJILHOM ), @ ONIPEIETUTENb- 3TO YHUCIIO0, 3aMMCHIBAEMOE B BUJI€ KBAJAPATHON TaOIHUIIbI,
TO €CThb ONPEAEIUTENN CYLIECTBYIOT TOJIBKO Y KBaIPaTHBIX MAaTPULL.

Crnenyet oOpatuth 0co00€ BHUMaHHE Ha ONEPALNI0 YMHOKEHUS MPSAMOYTOJIbHBIX MaTpHUIl U
MOHATh, KaKUM MOJy4aeTcss MOPSJIOK MaTpullbl — rpousBefeHus. OcoOEHHOCTh MAaTpHIl TaKxke

COCTOMT B TOM, YTO TIPOM3BEICHHE MaTpHIl He mepectaHoBouHo, To ecth AB # BA Crenyer
00s13aTeIbHO YOSAUTHCS B ’TOM, PEIIMB COOTBETCTBYIOIIHE 3aa9H.

BaxxupiM sBrsieTcss ToHATHE OOpaTHOW MaTpullkl. Hamo 3HaTh yclnoBHE CYyIIECTBOBAaHUS
00paTHON MaTpHIBl U AITOPUTM €€ mocTpoeHus. [locne ee BhIUMCIEHUS 11eIeCO00pa3HO JIeNaTh

NPOBEPKY MPaBWIBHOCTU PpEIIEHUs, BBIMNOJIHUB OINEPALUI0 YMHOXKCHHUS ATA=E (TomkHa
HOJYYUTHCS €IMHUYHAS MaTPULIA)

[Tpu m3yueHWn ompeaenwTeNeld HAJO YETKO YCBOUTH IMOHSATHS MHHOPA, aareOpandeckoro
JIOTIOJTHEHMS, 3HAaTh MHOTOYHUCIICHHBIE CBOWCTBA ompenenurens. J[ias OCBOEHHS TEXHHUKH
BBIUUCIICHHSI OTNpEACTUTENeH IenecooOpa3Ho, BHIOpPaB IMPOW3BOJIBHBIA ONPENEITUTENb BHIIIE
TPETHEro MOPSJIKA, PACKPHITH €0 PA3IUYHBIMH CIIOCOOAMU, TPUMEHSS PAa3NIOKEHHUE U TI0 CTPOKaM U
no cronbmam. OOpaTuTe BHUMaHWE, KaKWe CTPOKHU (CTOJOIBI) MPEAOUYTUTEIbHEE BRIOUPATh IS
PACKPBITUS ONPEACTUTENS, YTOOBI YIIPOCTUTH ero BerunciaeHne. Oco6enHo 3(ppeKTUBHO BEIYMCICHHE
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OTIpEeNIeIUTENS C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM, MPUBOAAIIMX €r0 K TPEYTOJILHOMY
BULY.

[Tpu n3yueHnn pemeHuii cucTeM JMHEHHbIX anreOpanyeckux ypasaenuit (CJIAY) obparure
BHHUMAaHUE, MPEXKIE BCEro, Ha MOHATUE PELICHUs CUCTEMBI U YCIOBHS CYLIECCTBOBAHUS PELICHUHN B
3aBUCUMOCTH OT COOTHOLIEHUS MEK/y PAaHI'OM MaTPULbl, PAHTOM PacIIMPEHHON MaTPHULIbl CHCTEMBI
U YMCIOM HEU3BECTHbIX M ypaBHeHHH. OOpaTuTe BHHUMAHUE Ha YCJIOBHUSA NpPUMEHEHUs (popmyi
Kpamepa u w™erona oOpatHoil Marpumbl. BHuMmarenbHo pa3Oeputre NpUMEphl pPEHICHUs
IPOM3BOJIbHBIX CUCTEM JIMHEHHBIX anredpanyeckux ypaBHeHUM wmeronoM I'aycca (BBeneHue
0a3MCHBIX ¥ CBOOOIHBIX MIEPEMEHHBIX ).

Pa3zgen: DiieMeHTBHI BEKTOPHOI ajredpbl

[Tpu u3ydyeHun AaHHOM TeMbl 0OpaTUTE BHUMAHKE HA JIMHEHHBIE ONEepallui HaJl BEKTOPaMH,
Ha TOHATHS JINHEHHON He3aBUCUMOCTHU U JIMHEHHON 3aBHCHMOCTH BEKTOPOB, Ha (pyHIaMEHTaIbHOE
noHsITHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3mca), Ha paslioKEHUE
BEKTOpa 110 0azucy.

3HaTh OIpeJeIeHUe, T€OMETPUUYECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEUIAHHOIO
IPOM3BEACHUS BEKTOPOB, ()OPMYIIbI JUIsl UX BBIYUCICHUS B BEKTOPHOM M B KOOPAMHATHOH (opme.
OO0s3aTenbHO 3HaTh U YMETh IPOBEPATH YCIOBHUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJ1a 1 MHOTO4JICHBI

B »stOoM pasgene, mnpexiae Bcero, Hag0 IOHATh, YTO KOMIUIEKCHOE YMCIIO SIBUJIOCH
pacmMpeHueM TOHSATHS JSHCTBUTENIBHBIX YHCEN, 3HATh OIpeesieHue W TpH (OPMBI 3amHcH
KOMILIEKCHOTO yuciaa (areOpanyeckyro, TPUTOHOMETPUYECKYI0 U  IOKa3aTebHYI0),
FEOMETPUUYECKYI0 MHTEPHPETALUI0 KOMIUJIEKCHOTO YMCIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBHE
MEXy MHOXXECTBOM KOMIIJIEKCHBIX YHMCEJ U MHOXECTBOM TOUYEK KOMIIJIEKCHOM INIOCKOCTH. 3HATh
bopmyy Diinepa. KoMIiekcHbIe Unciia MOKHO H300paXKaTh C IIOMOIIBIO BEKTOPOB Ha KOMITJICKCHOM
riockocTy. [ToaToMy onepannu cioeHus ¥ BHIYUTaHHUS KOMIICKCHBIX YHCENI MOT'YT OBITh CBEJICHBI
K OMepalusM CI0KEHHS U BBIUYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTe M yMeTh BBINOJHATH ONEpallMM YMHOXKEHUS, JEJICHMs, BO3BEICHUS B
MOJIO)KUTEIBHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3allMCaHHBIX B TPUTOHOMETPHYECKOH ¢opMe,
W3BJICYEHMSI KOPHS N-OM CTENEHU W3 KOMILJIEKCHOTO YHUCIIA.

Cnenyer oOpaTuTh BHMMaHuUE€ Ha TO, YTO MHOYKECTBO KOMIUIEKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTh JH00as anredpandeckas onepanus HajJl KOMIIJIEKCHBIMHM YHCIaMU HE BBIBOJIUT 32
npeJienbl 001acTH KOMIUIEKCHBIX YUCEIL.

Hazno 3HaTh pasnuyHble BUJbI Pa3JI0OKEHUS MHOTOWIEHA HA MHOXKUTEIH I CIIy4aeB, KOraa
Cpelu KOpHEH MHOrowieHa MOTYT ObIThb KpaTHbIE, KOMIUIEKCHbIE KOPHH. OJTH CBEAEHUSA OyAyT
UCIIOJIb30BaThCsl, HATPUMEP, B UHTETPaJIbHOM HCUYHUCIICHUH IIPU BBIYMCIIEHUN HHTETPAJIOB OT JpOOHO-
PalMOHANBHBIX (PYHKLMN, IPU PEIICHUN JIMHEHHBIX OAHOPOJHBIX IU((epeHIINaTbHBIX YpaBHEHUN
N-To MopsiKa ¢ MOCTOSHHBIMU KO3 puineHTamu.

Pa3nen: AHaauTH4YeCKasi reOMeTpUs

[Ipy M3ydeHUM aHaJIUTUYECKON T'€OMETPUM CIEAYEeT, IPEKIE BCEro, MOHATh, 4YTO €€ 3aJauei
ABJIIETCS. U3yUYEHUE TEOMETPUUYECKUX OOBEKTOB IPU MOMOUIM aHATUTHUYECKUX METOAOB airedopbl U
MaTEMaTUYECKOTO aHainu3a. B OCHOBE Takoro mnoaxoia JEKHUT METOJ KOOpAWHAT, BIIEPBBIE
cucremaruuecku npumeHeHHbI P. JlekapTom. OCHOBHBIE MOHATHS T€OMETPUU (TOYKa, MpsMas,
IUIOCKOCTB) SIBJISIFOTCS HEONPEAENEMbIMU, U JUIl WX OMUCAHUS MPUMEHSETCS aKCMOMAaTHYeCKU
METO/I, MO3BOJISIFOIIMIA YCTAHOBUTH B3aMMHO OJJTHO3HAUYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM TOUYEK
pSAMOM ¥ MHOXECTBOM JI€MCTBUTENILHBIX YUCEN U, TAKUM 00pa3oM, BBECTHU CUCTEMY KOOPAMHAT.
Hano yerko ycBouTh paznuysble (GOpMbI YpaBHEHHUH MPSIMOIl U MIIOCKOCTH YMETh MEPEXOIUTh OT
oJtHOM (popMbI K Ipyroil. CieyeT OCMBICTUTD M YCHIEIIHO MPUMEHSTH PEIIeHUs KIIAaCCUYECKHX 3a1a4
AHAIUTUYECKON r€OMETPUH O B3aUMHOM PACIOJI0KEHUH MPSAMBIX U MJIOCKOCTEH, YMETh ONpPEAesaTh
YIJIBI U PACCTOSIHUS MEXKIY Pa3IMUHBIMU T€OMETPUYECKIMU O0BEKTaAMHU.
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OTMeTuM B 3aKIIOYEHHE, YTO YCIEUIHOE HM3y4YeHHE NWCLUILTUHBI «JIuHeiHas anreGpay,
npuoOpeTeHne HEOOXOAUMBIX KOMIIETEHIMM, YMEHHM W HaBBIKOB BIIAJICHHS MaTeMaTHYECKUM
anmaparoM TpeOyeT OT CTYACHTOB OOJIBIION CaMOCTOSATENbHON paboThl. OOpaTuTe BHUMAHHE, YTO
KOJIMYECTBO YaCOB, OTBOJMMBIX HA CAMOCTOSITENIbHYIO Pab0OTy B COOTBETCTBUU C YUCOHBIM IJIAHOM,
0oJIbIIIE YHCIa YaCoB, OTBOJAUMBIX HAa BCC BUJbI Ay AUTOPHBIX 3QHSTUN.

7. MDoHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI H OLIEHUBAHUSA Pe3yJbTATOB 00y4eHUsA

,Z[JISI KOHTPOJIA YCHEBACMOCTH H Ka4YCCTBa OCBOCHHUA JUCHUIIIMHBI HaCTOHIHefI HpOI‘pElMMOfI

npeaAyCMOTPCHBI CIICAYIOIINUEC BUJbI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIIeBAEMOCTH (TEKYIINI KOHTPOIIb);

- TIPOMEKYTOUYHAs aTTecTanus (9K3aMeH).

HaumenoBanue
KOHTPOJIA
pe3ynbTaToOB
0o0y4deHus

Bun konTpOns
pe3yabTaTOB
oOyueHus

Ne i/t

KpaTkas xapakrepucTrka KOHTPOIIs
pe3yJIbTaTOB O0YUCHHS

PacuerHo-
1 rpadudeckas
pabora

Tekymunit

Obyuaromuiicst B TE4YEeHUE cemecTpa
CaMOCTOATCIIBHO BBIIIOJHACT psAd pacdCTHO-
rpadguyeckux paboT mo Teme paszaena. llpu
IPOBEPKE MPENo/aBaTellb OICHUBACT Ka4eCTBO
o opMIIeHHUS], TPABUIIBHOCTh PACUETOB.

2 KonTponbHas

pabota Texymuid

Pemmenne KOHTPOJBHOMN paboThI
OCYLIECTBIISIETCS HA IOCIEAHEM  3aHATUU
nzydaemoro pasznena. KonrponbHas pabota
BBITIOJIHAETCS WHIMBUIYaIbHO KaXIbIM
cryaeHToM. Ilpu 1npoBepke npenogaBarelib
OLICHMBAET MPABUIBHOCTh  MPOHU3BEACHHBIX
pacyeTos.

3 Tecr Texymmii

TectupoBaHue MNPOBOAUTCS HA IMOCIEIHEM
3aHATUM H3ydyaeMoM TeMmbl. TecTupoBaHue
OCYIECTBIIsIETCS, MO0  TpU  TOMOLIH
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, JTUOO C
WCIIOJIb30BAaHUEM BBIIAHHBIX TECT-33JaHUM Ha
OymakHOM HocHTese. B pamkax TectupoBaHus
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 OK3aMeH IIpomekyTOUHBIN

[IpomexxyTounasi arrectanus OOy4aromIUXCs B
dopme dK3aMeHa MPOBOJIUTCS IO pe3yibTaTam
BBITIOJTHEHUSI BCEX BHUIOB Y4eOHOl paloThl,
MPEeyCMOTPEHHBIX YU€OHBIM IIJIAHOM IO JJaHHON
JUCLHUILIMHE, IIpU  OTOM  YYUTBIBAKOTCSA
pe3ynbTaThl TEKYLIETO KOHTPOJS YCIEBAEMOCTU
B TeueHHe cemecrpa. OIleHKa  CTeNeHH
JOCTIKEHHUSI 00YyYaloIUMHUCA — TUIAHUPYEMBIX
pe3yiabTaToB  OOy4yeHHMs 1O  JUCIMILIMHE
IIPOBOJUTCA IIPETOJABATEIEM, BENYILIUM 3aHATUS
10 JAUCIUIUIMHE METOJIOM JKCIIEPTHOM OIICHKH.
[Io wuroram mNpoOMEXKYTOYHOHW AaTTECTAlUU I10
JUCLHUIIJIMHE BBICTABJISICTCS. OLICHKA «OTJIMYHO,
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«XOpOo1Io»,

«YZOBJICTBOPUTEIILHO»
«HEYIOBJIETBOPUTEILHOY.

HIIN

7.2.

Ikxaja 1 KpUTEPUN OLIEHUBAHMS Pe3yJIbTATOB 00y4eHus!

[Toka3areneM OLIEHUBaHHMS KOMIIETEHIIMI Ha pPa3MUYHBIX dTamax UX (HOPMUPOBAHHS SBISETCS
JOCTIDKEHUE 00YUYaIOIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUIMHE (MOJYJIIO).

Kpurtepuu onenuBanus

IHoka3zarenb
Hey/10BJIETBOPUTEILHO | YI0B/I€TBOPUTEILHO |  XOpOLIO OT/IH4HO
3HATh: OO0yyvarommiics OO0yvarommiics Oobyuaromuii | O0yJaromm
JIEMOHCTPHUPYET MOJNHOE | IeMOHCTPUPYET cs fics
TCOPCTHHCCKUC | greyTeTBHE MM HEMOJIHOE JIEMOHCTPHUPY | AE€MOHCTPH
OCHOBBL HEI0CTaTOYHOE COOTBETCTBHE T YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIe/IYIOIHUX 3HAHUI: | COOTBETCTBH | HOJTHOE
anreOps v CJIeTYIOIHUX 3HAHUIL: e COOTBETCTB
AHAIUTHYECKOI TEOpETHYECKUE crenyionmx | me
reoMeTpuH, TEOPETHECKHE OCHOBBL | OCHOBbI JIMHEHHOIH SHAHMIL: ClezyiomH
KOMIIIEKCHEIE JIMHEHHOM anre;6pm u anreOpsl U y X 3HAHMI:
uycIa. AHAIUTHYECKOI AHAIUTHYECKOI TEOPETHYECK
reOMETPHUH, reOMETPHUH, 1€ OCHOBBI TeOpeTHYEC
KOMIIJIEKCHBIE YHCIIA. KOMIUJIEKCHBIE YUCNA. | JTMHEHHOM KH€ OCHOBBI
anreOpsI 1 JTUHEHHON
AHAIIUTHYECK | aareOpsl U
on aHAJIUTHYEC
T€OMETPHH, KOM
KOMILJIEKCHBI | TEOMETPHUH,
e uncna. KOMILIEKCH
b€ YnCIIa.
Homyckarore
o CBobosHO
HE3HAUMTEeNlb | OHepHpYyeT
HbIE OIMOKH, | TPHOOpETEH
HETOYHOCTH, | HBIMH
3aTPYyHEHHUS | 3HAHUAMH.
npu
AHATUTHYECK
ux
oIneparnusix.
yMeTb: Obyuatomuiica He ymeer | OOyvaromuiics OOyuarommii | OOyyaromu
WJIM B HEJOCTATOYHOU JEMOHCTPUPYET cA J5(&
PCLIATb 3aIA4N | creneny ymeer: HETIOJTHOE JIEMOHCTPHPY | A€MOHCTPH
1 yIpaskKHCHHA COOTBETCTBHE eT 4aCTUYHOE | pyeT
UCTIONB3 YA peHIaTh 3a/1a9u u CJIEIYIOIIMX YMEHUH: | COOTBETCTBH | HOIIHOE
OCHOBHBIE YIPaKHEHHS UCTIOIb3YS o COOTBOTCTE
METOJIBI, OCHOBHBIE METOIBI, peliaTh 3aqauu 1 CHeNyIonmEX | He
M3y4eHHEIE B 3yYEHHbIE B Kypce yIpaKHEHHUS yMCHIII: CIeAyIomH
Kypee IHHeitHOH anreGpe u HCTIONB3Ys OCHOBHEIE X yMeHBI:
JUHEHHOM AHATUTHYECKOI METO/Ibl, U3yUYEHHBIE B | PElIaTh
anrebpe u reOMETPUH; Kypce JIMHEeHHO 3324y 1 pemiath
AHAIUTHYECKOH | OTIEpHPOBATH C anrebpe u YIIPAKHEHHs | 3a[a4H 1
r€OMETPHH; AHATUTHYECKOI UCTIONB3YS YIIPaKHEHH
OIIEpUPOBATE C reOMETPUH; OCHOBHBIE 1
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KOMIUIEKCHBIMU | KOMILIEKCHBIMHU OTIEpPUPOBATH C METO/IbI, UCTIONB3YS
YHCIaMH. YHCIaMH. KOMILIEKCHBIMU U3yUYCHHBIE B | OCHOBHBIE
YHCIaMU. Kypce METO/IbI,
Jlomyckarorcs JIMHEHHON U3Y4YCHHBIC
3HAYUTEIIbHBIE anredpe u B Kypce
OLIMOKM, MPOSIBIIAETCS | aHAIUTUYECK | JTMHEHHON
HE0CTaTOYHOCTh oM asreOpe u
YMEHUH, 10 psay TreOMETPHH; aHAJIUTUYEC
[IOKa3aTeeH, OIIEpUPOBATh | KOH
o0yyarommuics c reoOMEeTpHH;
UCIIBITHIBAET KOMILIEKCHBI | OIIepUpOBaT
3HAYUTEIbHbIC MU YHMCIaMHU. | b C
3aTpyAHEHUS PU Ymenus KOMILJICKCH
OIIepUPOBAHUU OCBOEHBI, HO | BIMHU
YMEHUSIMH IIPU UX JIONYCKAIOTCS | YMCIIaMHU.
[IEpEeHOCe Ha HOBbIE He3HauuTenb | CBoOOIHO
CHUTYyalUH. HbIE OIIMOKH, | OTIEpUpYeT
HETOYHOCTH, | IpuoOpeTeH
3aTPYAHEHUS | HBIMU
npu YMEHUSIMH,
aHAJIUTUYECK | IPUMEHSET
ux uX B
orepanusx, CUTYalHsAx
nepeHoce TIOBBIIIICHH
yYMEHUH Ha ot
HOBBIE, CJIO’KHOCTH.
HEeCTaH/IapTH
bIe
CUTYalUH.
BJIA/I€Th: OO0yuaromuiics He | OOyuarommiics B Ob6yuatomuii | OOy4aronu
BJIaJI€eT WIN B | HEJJOCTAaTOYHOM Csl YaCTUYHO | Hcs B
HaBbIKaMH HEJIOCTAaTOYHOU CTETEeHU | CTENEHH BIIAJICeT: BJIAJICET; IOJTHOM
HPUMCHCHH BJIaJIceT oObeme
JTUHEHHOU HaBBIKAMU HaBBIKAMHU BIIANCCT
anreOpsl 1 HaBBIKAMU TIPUMEHEHHUSI | IPUMEHEHUS MIPUMEHEHHSI
AQHAJIMTUYECKON | JTMHEHHOM anreOpsl U JMHENHOW anredpbl U | TMHEHMHON HaBBbIKAMH
TeOMETPHH K aHAJTMTUYECKON aHAJTUTUYECKON anreOpsl U IpUMEHEHU
€CTECTBEHHOHAa | '€OMETpPUH K reOMETPHH K aHAJIMTUYECK | S TUHEHHOM
YYHBIM €CTeCTBEHHOHAYYHBIM €CTeCTBEHHOHAYYHBIM | OH anreOpsl 1
(puznueckum u | (puznyeckuM u (puznueckum u TEOMETPUH K | AaHAIUTHYEC
TEXHUYECKUM) | TEXHHUECKUM) 33Ja4aM. | TEXHUYECKUM) €CTECTBEHHO | KOM
3ajayam. 3aayam. Hay4YHBIM reOMETPHH
Ob6yyaromuiics (puznueckum | K
WCTIBITBIBAET u €CTECTBEHH
3HAYUTENIbHbIC TEXHUYECKUM | OHAyYHBIM
3aTpyAHEHUs NPU ) 3aj1a4am. (pusmuecku
MPUMEHEHUN HaBBIKOB M H
B HOBBIX CUTYaIIHSX. HasbIku TEXHUYIECKH
OCBOGHEL, HO | 1y 5a iaayy,
JIONYCKAIOTCA | CpoGomHO
HE3HAUUTEND | 1yyviepger
HbIE OLTHOKH, TOTyYeHHbI
HETOYHOCTH, | o HARLIKH B
3ATPYAHEHHS | cyryaryax
Tipu TIOBBILICHH
aHAJTMTUYECK
ux
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orepanusx, ou
nepeHoce CJIO’)KHOCTH.
YMEHHI Ha
HOBBIE,
HECTaHIapTH
ble
CUTYAaLIMH.
IIIkaja oneHUBaHUSA TEKYLIEro KOHTPOJIS.
HaumeHnoBanue KOHTPOJIA 11
KaJla OLICHUBAHMS Onucanue

PE3yNbTaTOB O0YUCHHUS

Pacuetno-rpaduueckas pabora

Otnuuno - Pabota ciana B
CPOK, pacueTHas u
rpaduyeckas 4acTu
BBITIOJIHEHBI BEPHO, JTNOO
HUMEIOTCS HEJI0UEThI, He
BIUSIOIIUE HA KOHEYHBIN
pe3yJibTar.

Xopouio - pacyeTHas 4acTh
BBIITOJIHCHA BEPHO, B
rpaduyecKoil YacTH ecTh
3aMeuyaHus

VY 10BIETBOPUTENBHO - B
pacyeTHOM 4acTH €CTh
3aMEYaHMsl, METOJ
BBINIOJTHEHUS TpadudecKon
YacTH BBIOpaH BEpHBII

HeynoBieTBOpUTENBHO - B
pacueTHOi U rpaduuecKoit
4acTax €CThb rpyoble
3aMeYaHusl.

3aganue Ha PI'P BrimaeTcs Ha
MIEPBOM 3aHSITHHU
COOTBETCTBYIOLIETO pa3zena
NUCHUILINHLL U CAAETCS 110
OKOHYaHUH U3Y4YECHUS
COOTBETCTBYIOLIETO pa3zena
mqucuurnHel. PT'P 1oimkHB
OBITE BBIIIOJHEHEI 1

0 OpMJIICHBI B COOTBETCTBHH C
TpeOOBAHUAMHU METOAMYCCKUX
yKa3zaHui kadeapol.

KonTponbhas padbota

OtnnuHo - PaboTa BEICOKOTO
Ka4yecTBa, ypOBEHb
BBINOJIHEHUS] OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJiep;KaHue Kypca OCBOEHO
MOJTHOCTBIO, 06€3 TTPOo0eoB,
HE00XOAMMBbIE IPAKTUYECKHE
HAaBBIKU pa6OTBI C OCBOCHHBIM
MaTtepuagoM chOpMUPOBaHBI,
BCE MPETyCMOTPEHHbBIE
porpamMmoii ooydeHus
yqe6HLIe 3alaHHus BBIIIOJTHECHEI,
00 HEKOTOPBIE U3
BBINOJIHEHHBIX 33aJaHUN
coJiepKaT He3HAuUUTeIbHbIe
OIMOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUS pa0OThI OTBEYAET

3amura TeMbI BKJIFOYAET
pelieHue 3a1a4 B ayJIMTOPUH B
TE€YEHUE OJIHOM Naphbl U
MPOXOAUT MOCIIE U3YUCHUS
COOTBETCTBYIOIIETO paszena.
buneTsl cocTOAT U3 BOMPOCOB,
MO3BOJISIONINX OLICHUTH
c(hOopMUPOBAHHOCTH
koMmrmeTeHuii. Ha oTBeTEI
oTBoauTcA 1,5 gaca.
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OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHYECKOE
coziepKaHue Kypca OCBOSHO
4aCTUYHO, HO NPpOoOebl HE
HOCSIT CYyIIECTBEHHOI'O
Xapakrepa, He0OX0IUMbIe
MPaKTUYECKHE HABBIKK PaOOTHI
C OCBOEGHHBIM MaTepHajIoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPBIE BUIBI 3aJaHUI
BBIITOJTHEHBI C OITMOKaMHU.

Y 10BIETBOPUTENHHO -
Teopernueckoe coaepx anue
Kypca OCBOCHO YaCTUYHO,
HE0OXOTUMBIE TPAKTUUYECKHE
HaBBIKU Pa0OTHI HE
c(hOopMHUPOBAHBI, OOJILITUHCTBO
MIPETYCMOTPEHHBIX
MpOrpamMMoiu 3alaHul He
BBITIOJTHEHO; TIPH
JIONIOJTHUTEIbHON
CaMOCTOSITEIILHOM paboTe Hal
MaTepUaIoM Kypca BOZMOKHO
MOBBIIICHUE Ka4eCTBa
BBITIOJTHEHUS YI€OHBIX
3aaHUM.

HeynoBieTBopuTeNnbHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00X0IMMBbIE TPAKTUYECKHE
HaBbIKU Pa0OTHI HE
c(OpMHPOBAHBI,
IIPEYyCMOTPEHHbIE
MIpOTrpaMMOH 3aJ1aHUs HE
BBITIOJTHEHBI

TectupoBanue 10 MpoIeHHON
TeEME

Tect conepxut 20 3amaHui,
MpaBWIbHBIN OTBET Ha 1
3aJJaHue COOTBETCTBYeET 1
6aiy. Bpems rectupoBanus -
30 munyT. CTyneHry
MIPEOCTABIIAETCS JIBE MOMBITKU
JUISL IPOXO’KICHUS TeCTa.
MakcumanbHas OIIEHKa 3a TeCT
- 20 6annos. TecT cuutaercs
YCIIEIIHO MPONHAECHHBIM, €CITH
CTyIeHT Jan He meHee 60%
MPaBUIILHBIX OTBETOB (HaOpasn
He MeHee 12 GaioB).

TectupoBanue
OCYILIECTBIISETCS, TMO0 IpU
IIOMOILY KOMITBIOTEPHOU
CUCTEMBI TECTUPOBAHMUSL, TUOO0
C UCIIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-3aJ]aHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MUH. 3aTemM
OCYILIECTBIISIETCS POBEPKA
TeCTa HK3aMEHATOPOM U
BBICTABJIAETCS OLICHKA
COIJIACHO METOAMKHU
BBICTABJICHUS OLICHKH.

Ikana oueHUBAHUS IPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.

IITkana oneHUBaHUS

Omnucanue
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OTIINYHO

BrimonHeHs! Bce BUABI y4eOHOU paboThI, MPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyIeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHHW, yMEHHH,
HAaBBIKOB TIPHBEJCHHBIM B TaOJHMIax IIOKa3aTeNisM, OIEpUpPYeT
npuoOpPEeTEeHHBIMU 3HAHUSIMH, YMEHHUSMH, HAaBBIKAMU, IPUMEHSIET UX B
CUTYallUsSX MOBBIIIEHHON CII0)KHOCTH, HE MCIBITBIBACT 3aTPyIHEHHHA
IOpU AHAINTHYECKUX OIEpaIysX, MepeHoce 3HAaHWW M yMEHHH Ha
HOBBIE, HECTAH/IapPTHBIC CUTYAIINH.

Xoporo

BrinonHeHs! Bce BUIbI Y4eOHOM pabOThI, MPEIyCMOTPEHHBIE YU€OHBIM
miaHoM. CTyIeHT JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUM,
YMEHHIA, HABBIKOB IIPUBEJICHHBIM B TAOIUIaX TIOKA3aTEISIM, ONIEPUPYET
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMU, IPUMEHSIET UX B
CUTyallMsX TOBBIIICHHON CciloxHOCTU. Ilpu sTOoM MOryTr OBITH
JIOMYIIEHbI HE3HAYUTEJIbHbIC OIIMOKHU, HETOYHOCTH, 3aTPYAHEHUS MIPU
AQHAJMTUYECKUX OIepalusix, NIepeHoce 3HaHUMW U yMEHHI Ha HOBBIE,
HECTaHJapTHbIEC CUTYALNH.

Y 10BIETBOPUTEILHO

BoinonHeHs! Bce BUJIbI y4eOHOH pabOThI, PEIyCMOTPEHHBIE YU€OHBIM
wi1aHoM. CTyZIeHT NEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB IPUBEACHHBIM B Tabiulax I0OKa3aTelsiM,
JIOTIYCKAlOTCA 3HAUUTEIbHBbIE OIIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHWM, yMEHUH, HABBIKOB 110 PsIAY ITOKA3aTEeNeH, CTYyI€HT UCIIBITHIBAET
3HAYUTENIBHBIE 3aTPYAHECHHUs IIPU ONEPUPOBAaHMM 3HAHUSAMU U
YMEHMSIMHU NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnersopurensHo

He BoimomHen oauH wid  Oonee BHIOB y4eOHOW  paboThI,
MPEIYyCMOTPEHHBIX Y4eOHbIM TuTaHOM. CTyIeHT JEMOHCTPHUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUEC 3HAHHU,
YMEHHI, HaBBIKOB TPUBEJCHHBIM B TaOMUIaxX IMOKa3aTessM,
JOTYCKAIOTCA 3HAUUTENbHBIE OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHHI, HABBIKOB IO Ay MOKa3aTesed, CTyIeHT HE MOXKET
OTIEpUPOBATh 3HAHWUSAMHU W yYMEHUSMH TPH HX TIEPEHOCE HAa HOBBIC
CUTYallUH.

7.3. OueHo4HblIe cpeAcTBa

7.3.1 Tekymmii KOHTPOJIb

Komnnexkm 3a0anuii 0na epinonnenusn pacuemuo-zpaguueckux paoom (PI'P)

PI'P Nel, wacmo 1

3aganue Nel. J[aHbI MaTpUIIBI u
o 2 T
BrmoaHNUTE JACUCTBUA: A +8B .

3aganue No2. [TpogoiKuTh JaHHOE MATPUYHOE PABEHCTBO

(2A4+3B)’ —44> —6A4B =N

U TIPOBEPUTH €r0 Ul MaTpull 4 U B 13 IepBoro 3a1aHusl.
3asanue Ne3. Beyuciuth onpeaenuTenb IByMs clioco0aMu: pa3ioKeHHeM 10 MEPBOil CTpoKe U
Pa3I0kKEHUEM MO TIEPBOMY CTOJIONLY.

i R e
— e b O
[a—
|
—
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3ananue Ne4. /Iy qaHHOM MaTpUIIBl HATH 00paTHYIO MaTpuily. Crenars IpoBepKy.
1 0 2
1 1 0
-1 2 3

3aganue NoS. Peminth MaTpuyHOE ypaBHEHHUE AXB=C (maiiTu X). Cienath IpOBEPKY.

O R NN

3aznanue Ne6. Haiitu panr maTpusl.

1 -1 2 3 7
0 5 4 3 1
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. Cnenarb npoBepKy.

X +4x, —x; =-2

2x,4+2x, +3x;, =7

3x,+6x,—2x, =1

3asanue No2. Pemuth cucremy u3 Nel meTogoM oOpaTHON MaTpHULIbI.
3aganue Ned. Pemuts cucremy u3 Nel meronom Iaycca.
3aganue No4. PemnTh HEOTHOPOIHYIO CUCTEMY MeTo1oM ["aycca. Haiitu oOmiee pemienue u
YaCTHOE pELICHHUE.
X, +x,+2x,+3x, =5
3x,+2x, —4x;, - 2x, =1
S5x, +4x, + 4x, =11
3amanue NoS. PemuTh ofHOpOHYIO cucTeMy MeTosioM ["aycca. Haiitu obmiee pemenne u @CP.
2x, +6x, —9x, - 9x, =0
4x, = 5x;+x,=0
3x,4+3x, = Tx; —4x, =0
X, —3x, +2x,+5x, =0

PI'P Nel, wacmo 2

1 P Opa3yroT 6a3uc B MPOCTPAHCTBE U PA3TIOKUTh

3ananue Nel. [loka3arb, YTO BEKTOPHI n 0
), n=(2,0,3), p=(-2,-11),a =(5-4,13).

m
m=(1,-1,2

BekTOp ¢ 10 ATOMY Oa3UCYy:

— 7 _
3amganue Ne2. Jlanwl BekTopel ' u . BBIACHHTBH — KOJUTMHEAPHBI JIU BEKTOPHI 9 1 b

m=(28,-8,8), 7 = (-21,6,—6), a@=2m+i,b =27 — .

A .
3amanue Ne3. Haiitu ‘a‘,ecnn |m|=6«5, n|=2, (m,n)=135", a=6n—m.
A ABC Hait Z B u A(l;-1;2),B(3:3;2),C(7;:1;2).

HUTH

3amanue Ne4. Jlan ecn

Bayanne Ne5. Tlpu kakux 'x' BekTopsl @ n b MEPIEHANKYJISIPHBI?
a=(x;1;-4),b=(x-3;12; x).

3ajanue Ne6. Haiitu ruromaas mapamienorpaMMa, OCTPOSHHOTo Ha BeKTopax ¢ wu b
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A
_ AN 1
nl=3(m,n)=—.
=3, (m, ) p
3amanue Ne7. Haittu mnomans tpeyroasauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

m|=12,

a=2m-5n,b=m+n,

3aganue No8. JlaHbl BEKTOPHI ab,c . BBIsSICHUTB — KOMILJIaHAPHBI JIU BEKTOPHI. ECiin BEKTOPHI HE
KOMIUTaHAPHBI, TO HAUTH 00beM MapajuieNienuie1a, HOCTPOSHHOT0 Ha BEKTOpax ab,c u
OTIPEICIIUTh — KaKyl0 TPOUKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),¢(3;0;1)
3aganue No9. Jlns nuHEHHOTO onepaTopa 4 3a1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
de,, de,, 4 53. 3anucaTh MaTpHIly onepatopa A B 6asuce €1, €25 €; U HaliTu o0Opa3

JJaeMeHTa .
Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,

3aznanue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUSI U COOCTBEHHbBIE BEKTOPBI IMHEHHOTO OIepaTopa,

-4 1
3aJJaHHOTO B HEKOTOPOM 0a3uce mMaTpuLeit
PI'P Ne 1, uacmob 3
3ananue Nel. [Ipsmas L IIPOXOAUT Yepe3 Touky A mapasiensHo BeKTOpy q. IIpsmas L,
TIPOXOIUT Yepe3 TouKy B mepnenaukynspHo BeKTOpy N Haiit TOUKY IIEPECEUYECHHUs IPSIMBIX U

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

YTOJ MEXY HUMH, ECIIH
[ [ .
3ananue No2. Jlana npsmas . [Ipsmas 2 mpoxoaut uepes Touku A u B . Haiitu paccTostHmE OT

[ 1 oy
TOUYKH MEPECeUEHUs IpsIMbIX ' U 2 70 mpsiMoi 3.

Jx=-8t-3
ll'{y3t+4, A(4;0),B(7;3), [,:9x—-12y+2=0.

3aganue Ne3. Haiitu paccTosiHUE OT TOUKU M, 10 iockoctn & |, mpoxosmeit uepes Touky A
TepIIeHINKYISPHO BeKTopy /! | ecin M, (0;1:7), A(2;-1;4), 1(6;22;-3).
3ananue Ned4. Haiitu yroa Mexay iockocTbio & ¥ IIOCKOCTHIO B , IPOXOASIIEH Yepe3 TOUKU
A, B " C’ comn @ Sx+y+4z-28=0, A(5;2,5),B(3,;7,0),C(—4,-3,-1).
3ayanue NoS. 3anucaTth KAHOHUYECKUE YPaBHEHUS MIPSAMOM, 3aJaHHOW OOLIMMH YpaBHEHHUSIMH.
xX+2y-9z-10=0;
{3x+4y+82—24= 0.

3aganue Ne6. HailTu TOuKy nepecedeHus npssMon I vmockoctn & n YTOJ MEXY HUMU.

l_x+2_y_z—l

3 4 -2

a:x+2y-3z-12=0.

3aganue Ne7. ITlpsamas l poxoauT uepe3 Touku A u B. [lpsmas L, MIPOXOJNT Yepe3 TOuKy M

. / [
NEePIEeHAUKYIIAPHO TIockocTn & . HaliT yros Mexxay npsiMbIMA ' ¥ 2 ¥ BBISICHUTD — JIEXKAT JIN
OHH B OJIHOM IUIOCKOCTH UJIU CKPELIUBAIOTCS.

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

Bajanue Ne8. Jlns nammoii kpusoit 49 25 yKa3zaTb (DOKyChI, SKCIIECHTPUCUTET,
TUpeKTpHchl. [locTpouTh KpHuBYI0, 1300pa3uTh (POKYCHI, TUPEKTPHCHL.

2 2 —
3aganue No9. IlpuBecTn ypaBHEHHE KPHUBOM 9x" =25y" —18x+200y -616=0

KaHOHHUYCCKOMY BUAY U TOCTPOUTH KPUBYIO.

K

Ilpumepwr 6apuanmos KOHmMpoILHBIX padom
Bapuamnr.

o FlA4
1. Haitu 3HaueHus MaTpU4YHOI'O MHOI'oO4JICcHa ( )

) -1 0
f(x)z—x’+2x2—x+3,A=
3 2
3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17
I 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuipl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

3. BBIUHCIUTh ONpeeIuTeNh IPUBEICHUEM K CTYIIEHYATOMY BHTY
4. Haiitu matpuity, oOpaTHyto faHHOH (a). Pemnte MaTpuuHoe ypaBHeHue (0)
I 2 1

3 -5 3 1 —2) [—2 3 5]
XY =
(@) 2 7 -1 ©) [—3 4 3 -1 0

5. Pemutsb cucreMy ypaBHEHHH. YKa3aTh oOlIee U OJIHO YaCTHOE pelleHue (a).
Pemmth cucreMy ¢ moMoIibpo o0paTHOi MaTpuilsl u o hopmymnam Kpamepa (6)

4x,+9x, —5x;,—8x, =5 X +2x,+x;,=5
3x,4+7x, = 2x;—4x, =4 3x,=5x, +3x; =-7
() 2x,+5x, +x;+3x, =3 ©) 2x,+7x,—x; =13
Bapuanr
1 Pacrniucath pasnoxenue Bektopa * mo sekropam 29"
x:{S,—IZ,l} p={1,—3,0} q:{l,—l,l} r:{O,—l,Z}
2. Konnuneapus! 1 Bektopsl ¥ u 9?
a={2,0,1} b={—2,3,1} p=2a+2b q=3a-2b
3. Jlana nupaMuza ¢ BEpLUIMHAMYU B TOUKAX 44, 4,4, :
A4(-2,4,8) A4,(4,-1,2) A,(-8,7,10) A4,(-3,4,-2)
Haiitu:
a) yroi Mexay pedpamu A4, : A4,
0) 00BeM mUpaMuUIbI
. A 4,4,
B) JUIMHY BBICOTBI, OIIYILIEHHOM Ha rpaHb
T) HalTH JUTUHY MEIUaHbl, IPOBEJCHHYIO U3 BEPILIUHBI 4 ¢ pebpy 44,
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A} (&'}

4. BeIYyucauTh IIIOMAab MapajiesorpaMMa, NOCTPOSHHOT0 Ha BeKTopax ¢ u b a_ YTOJl MEXITY
[ (A}

sektopamu P u 4

i ¥ A
a=2p+q b=p-3q p|=2 |q|=2 S
Bapuant
1. HaliTu paccTosiHEE OT TOYKH M, IO IJIOCKOCTH (M'M2M3):
M, (-9;10;2) M, (0;7;-4) M,(4;8,-1) M,(-2:1;3)
{x+y+z—2:0
2. BInucarh KaHOHHYECKOE ypaBHEHHE IpsiMoit: ~ Y~ 3z+6=0

x=2 y-3 =z+l
B 4 g X+ty+2z-9=0

P(0:-1:3)

3. HaiiTu TouKy mepecedeHus OpsAMOii U TmockocTH: | 1

4. Haiftu TOuKy A CHMMETPHUHYIO Touke P OTHOCHTETBHO IpsMoii ! :

x-1 'y =z

1 -1 1

. M
5. HarmcaTh ypaBHEHHE TUIOCKOCTH & mpoxozsieii yepe3 TOUKy = ¢ U MepHeHIUKYISPHO

HpHMOﬁ (M|M2): M0(3,2,0)’ Ml (4,1,5)’ M2 (2,—1,4)

Ay -

6. Haiitu kocuHyc yriia Mexay MmiIoCKOCTIMU
o,:3x-y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuii mecma

-8 2 -6 -3 -13

1.1. Haiftu panr MaTpulbl IPUBEICHUEM K CTYIIEHYaTOMY BUIY =3B s 0

(I —2] (—2 3 sJ
1.2. Pemiuth MaTpU4YHOE ypaBHEHHE -3 4 310

X +2x 4+x,=5
3x, —5x, +3x, =7

1.3. Pemmuts cuctemy 1o popmynam Kpamepa 2a +7x% —x =13

2.1. Hanucatp pasnoxeHue BeKTopa ¥ 110 BeKTOpam pag.r X=15.-12.1} ,P= 1.-3.0)

g={L-11} r={0,-12}

] ]

2.2. BBIYHCINTE IIOMIAIb TapajIieorpaMMa, TOCTPOSHHOTo Ha BekTopax @ u D & — yron mexy
1y ')

sexktopamu P u 4

T
R A T B

a=2p+q b=p—§u$, pl=2 lal=2 “=

2.3. Jlana nupamua ¢ BEpIIMHAMHU B TOYKaX A4, 4,4, . 4,(6,1,3) , 4,(6,-2,-3) , 4,(2,2,0) ,

A4(_59 15 O)

y A, A,

Haiiti nnuny Meaunanbl, MPOBEICHHYIO U3 BEPIIUHBI ‘1 K pedpy

25



x=2 y-3 z+lI
3.1. HaiiTu TOYKy nepecedeHns IpsMoi U IIIOCKOCTH: | I 4 g Xry+22-9=0

P P(0;-1;3) "

3.2. Haittu Touky ‘1 cummerpuunyro Touke  oTHOCHTENBHO IPAMOIL [

x—1 _y
1 -1

1

3.3. Hamucatp ypaBHeHHe m1ockocTd & mpoxojsiiel yepes TOUKy My HEePIEeHIUKYISIPHO

PSIMOI (MM,). M, (3;2;0), M, (4§'§5)1 M,(2;-1;4)

X +4y° —

4.1. Jlana xpuBasi BTOPOTo Mopsiika 12x+16y+16 =0 TJonyunrs KaHOHNYECKOE ypaBHEHNE

KpPHUBOI U MOCTPOUTH €€.

! r r
4.2. CocraButs MaTpuLly mepexoza ot Gasuca %% k Gasucy ©1°¢ 0%

W, [}
e1 —26’1 +e2 +e}, e —e, —C’z +e ; e —e, +2e, +e,

, €CIIH

7.3.2 IIpoMexyTOYHASI ATTECTALUSA

Bonpocuwl k sxkzameny (1 cemecmp ounoit ¢popmol 00yuenusn)

Martpu1ibl, TUIIBI MATPULL.

OnepauHH C MaTpugamMu, ux CBOMCTBA.

YMHOXEHHE MMPAMOYTOJIbHBIX MAaTPHUII.

MatpuyHas ¢popma 3aTUCH CUCTEMBI TUHEHHBIX anreOpanyecKux ypaBHEHHH.

Onpenenuren U UX CBOWCTBA.

[TonsTue OIPCACIIUTCIIA. MI/IHOpLI )4 anre6pqueCKI/Ie JOITIOJTHCHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHH, OCHOBHBIE TOHATHS U
OlpesieIIeHusl.

ITpaBuio Kpamepa pemieHus cucteM JIMHEHHbBIX YpaBHEHUH.

OOpatHas mMaTpula U €€ BbIYHUCIICHHE. Y CIIOBHE CYLIECTBOBaHMS 0OpaTHOM
MaTpUIIBL.

Pemenne cucreM JIMHENHHBIX anredpandeckux ypaBHEHUN METOJ0M 0OpaTHOM
MaTpULBL.

Merop ['aycca pemenus CHCTEM JTMHEHHBIX YPABHEHUN.

Penrenue ITPOU3BOJIBHBIX CUCTCM JIMHENHBIX ypaBHeHHfI MCTOAOM Faycca.

Panr marpunel. Teopema Kponekepa — Kanemn.

OnHOpOIHBIE CHCTEMBI JIMHEMHBIX ypaBHEHM. Kputepnii cylecTtBoBaHus
HETPUBUAIIBHBIX PELICHUM.

ITonsiTHE BEKTOpA M JIMHENHBIE ONEPAIIMH HaJl BEKTOPAMH, CBOKMCTBA ONEpalui. OIK-1

JluneitHast KOMOMHAIS BEKTOPOB.

JIvHeiiHasg He3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB.
Kpurepuii TMHEHHON 3aBUCUMOCTH.

[Tonsitue 6a3uca. Koopauuarsl BekTopa.

OpTOHOpMI/IpOBaHHHﬁ Oasmc. Paznoxxenue BCKTOpA 110 BEKTOpam Oaswuca.

YropsgoueHHas Tpoiika BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3Hce.

YcmoBus OPTOTrOHAJIBHOCTH, KOJIJIMHCAPHOCTH 1 KOMIIJIAHAPHOCTHU BECKTOPOB.

JIuHelHbIe IPOCTPAaHCTBA.

Matpuiia nepexoza ot 6a3uca kK 0a3ucy.
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Cob6CcTBEHHBIE BEKTOPHI K COOCTBEHHBIE 3HAUEHUS] MATPUIIBL.

Cucrembl KOOpAUHAT. [[ekapTOBBI MPAMOYTOIbHbBIE KOOPAUHATHI HA IJIOCKOCTH U B
IIPOCTPAHCTBE.

IlonsipHas cucrema KOOpAUHAT.

PaznuyHble TUIIBI ypaBHEHUM MIIOCKOCTH U MIPSIMOM.

Brpluncnenue paccTosHUN MEKIY IBYMs TOYKaMH, TOYKOU U IPSMOM, TOUKOU U
IJIOCKOCTBIO.

Brrunciaenue PACCTOSAHUA MCKAY CKPCIIMBAOIIMMHUCA ITPSIMBIMH.

Brluucnenue yrioB Mexay AByMs IPSMBIMH, IIPSIMOM U IVIOCKOCTBIO, IBYMs
IIJIOCKOCTSIMU.

KpuBble BTOpOro nopsijika uX reOMETpU4eCKHe CBOMCTBA U ypaBHEHUS.
[IpuBeneHre KpUBOM BTOPOro NOpsJIKa K KAHOHUYECKOMY BUAY.

KaHoHWveckre ypaBHEHHUS JJUTUTICA, TUTIEPOOITBI, TapadoIbI.

YPaBHeHI/Ie ITOBCPXHOCTHU BTOPOT'O ITOPAAKA.

Kanonuueckue ypaBHeHUs c(hepbl, SJUTHIICOUIA, KOHYCOB, THUIIEPOOIOUIOB,
1apaboJIOHI0B.

TunoBbie BApUAHTHI OWJIETOB
1o AucuuIuiuHe «JIuneiiHas aaredpa»

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXXJIEHWE BBICIIIETO OFPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NNOJIUTEX)

Huctunnuna «JIuneitnas anreGpay
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BUWIET

1. Onpenenurenu U UX CBOWCTBA.
1 2 -1 2
2. Pemmmte matpuunoe ypaBHenune AB =4 ecnn .
{xl +2x, =—1
3. PelnTh CHCTEMY MeTosIoM o6paTHoi Matpuusr (211~ 32 =12,
4. Janpr BekTopsr ¢ = (73:9:8). b =(=3.1-2), ¢ =(=810-10) ' [Tpopepurs — KOMINAHAPHBI 1IN

onu. Eciy HeT, HaliTH 00beM Mapalienenume/a, ocTPOEHHOro Ha BeKTopax 4:0.¢:

S. Haiitu yron mexny BekTopamu a=(01-2-2) y b=@20.1)

YTBepxkaeHo Ha 3aceannn kKadeapsl Matematuka» « 31» 03 2026 r., mporokos Ne 7
3aB. kadeapoii O.M. Bapanosa / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BBICIHIET'O OFPA30OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)
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Huctunmuna  «JIuHeiHas anreopay
Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHBIU BUIET

1. Jlunetinas komOunanus BektopoB. baszuc. Koopauaats! BekTopa.
1 2 -1
A=|3 1 0

2. BBIUKMCIIUTE OIpeAeNuTeIb MaTpunsl C = A" , €CIH 01

4x; —2x, +3x3 =12,
X +5x, =3x; =1,
2x,+3x, - 2xy =3.

3. Pemmte cucremy ypaBHeHui metosioM ["aycca

4, Iokasats, uro Bekroppr 7 =(=12) - n=(203) = p=02-L)  o6pasyior Gasuc B
IIPOCTPAHCTBE.

5. Jano oO1iee ypaBHeHHE TPSIMON ~2x+3y-5=0. Hanucars: YPaBHEHHUE NPSIMOU C YTIOBBIM

K03 UIIMEHTOM; YpaBHEHHE IPSIMON B OTpE3Kax; HOPMaIbHOE YpaBHEHHE MPSMOIA.

YTBepxkaeHo Ha 3aceganuu kaenpsl «Marematuka» « 31» 03 2026 r., mpotokon Ne 7
3aB. kadeapoii O.M. Bapanosa / /

Jlyia mpoBelieHus TPOMEKYTOUHOTO KOHTPOJIS 3HAHWMW CTYJIEHTOB B JHUCTAHIIMOHHOM (opMare B
paspaboTaHHBIX Kadeapoit «MaTemaTukay OHJIAHH-KypcaX UMEIOTCS UTOTOBBIC TECTHI.
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