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1.  eawn, 3a1a4M U IVIAHUPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHMIINHE

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBI «JInHelHas anredpay cielyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpuoOpeTeHHre CTYACHTaMU IIUPOKOr0 Kpyra MaTeMaTHYeCKHX 3HaHWM, YMEHHH u
HaBbIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW MHTYUIINH;

- YMEHHE CTyJIeHTaMH pa3BUBAaThb HABBIKK CAMOCTOATEIBHOTO H3Y4YEeHUS Y4eOHOU U
Hay4YHOW JIMTEpaTyphl, COJEPKaIE MaTeMaTUYECKUE CBEJICHUS U PE3YJIbTaThl;

- MOATOTOBKY CTYJIEHTOB K JESATEJIBHOCTH B COOTBETCTBUU C KBaTH(PUKAITMOHHON
XapaKTEepUCTUKONW OakalaBpa IO HAlpaBlICHUIO, B TOM 4Hcie (OPMHPOBAHUE YMEHHI
UCIIOJIb30BaTh OCBOGHHBIE MAaTEMATHUYECKHE METO/IbI B MPOPECCUOHAIBHOMN 1eATEIbHOCTH.

- TOATOTOBKY BBICOKOKBATH(HUIMPOBAHHBIX KaJIpoB, BOCTPEOOBAHHBIX B YCIOBUSX
u(ppoBol TypOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOU IM(poBOH
HKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS NUCUUIUTHHEI «JIMHelHas anredpa» cieayeT OTHECTH:

- OCBOCHHE CTYACHTAaMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTHYECKYIO OJITOTOBKY, HEOOXOAUMYIO /IJIsl YCIIEITHOTO PEIIeHUs TPUKIATHBIX 3a7a4;

- (hopMHUpOBaHKE Yy CTyJIEHTa TpeOyeMoro Habopa KOMIIETEHIINHA, COOTBETCTBYIOIINX €0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenne mno aucuuiUinHe «JIuHelHas anrebpa» HampaBleHO Ha  (QOpMHUpPOBaHUE
y oOy4arommxcsi cieayromux komnereHuid B coorBerctBuu ¢ OI'OC 01.03.02 (ypoBeHb
OakanmaBpuata) 1o HampaiaeHuto mnoaroroku 01.03.02 Ilpuknagnas wmaremMaTuka U
uH(pOpMaTuKa, yTBEpkKAEHHBIM IpukazoM MunoOpHayku Poccun ot 10.01.2018 Ne9 (pea. ot
27.02.2023):

Kon u HammeHnoBaHue NHpukaTopsl 10CTHKEHHSA
KOMIIeTEeHIU KOMIIETeHIIUH
OIIK-1. CnocoOeH npUMEeHATh NOIIK-1.1 Ucnonbs3yeT MeToabl
¢byHIaMeHTallbHbIE 3HAHHSI, IOJY4YEHHBIE B MaTEMaTHYECKOI0 aHAJIN3a U MOJIEIUPOBAHUS
o0jacT¥ MaTeMaTUYECKUX U (WJIH) JUTSI peIIeHUs IPUKIIAIHBIX 3a/a4 B
€CTECTBEHHBIX HayK, npodeccuoHaIbHOM chepe
Y UCIIOJIb30BaTh UX B PO(ECCUOHATBLHOM NOIIK-1.2 YMmeeT ucnosib3oBaTh OCHOBHBIC
JESATEIBHOCTH 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCLUIUIMH B

poeCCUOHAIBHON NEATETHHOCTH,
MPUMEHSITh METO/IbI MATEeMaTHYECKOTO
aHaJIN3a U MOJICTTMPOBAHUS TCOPETUUCCKUX U
AKCIIEPUMEHTATBHBIX HCCIEA0BaHUN




2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurniauHa OTHOCHUTCS K oOsi3aTenbHOM dactu Oioka bl: Moapyns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUTUHBIY.
E€ uzydenue obecreunBaeT u3ydeHUe TUCIUILUTHH
B obszamenvroii wacmu:
- MaTeMaTHYECKNM aHaJIu3;
- (husuka;
- MPOrPaMMHPOBAHHUE;
- OCHOBBI MCXaHHKH;
- OCHOBBI MaTEPHUAIIOBEJICHUS U CONTPOTUBIICHUS MaTEPHAJIOB;
- aHAJIMTHYECKasl JUHAMHKA ¥ TeOpHUs KOJIeOaHU;
- METOJI KOHEYHBIX 3JIEMEHTOB;
- muddepeHnraIbHbIe YpaBHEHHS U KOMIUICKCHBIN aHaIN3;
- YpaBHEHHUS MaTEeMaTHYECKON (PU3HKH;
- TEOpHS BEPOSITHOCTEM U MaTeMaTUYeCKasi CTATUCTHKA.
B wacmu, popmupyemoii yuacmuuxamu 06pazoeamenbHbiX OMHOWEHULL:
- IMHAMHKA U TPOYHOCTh OECIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB;
- TeOpHUs aBTOMATHUECKOT0 YIIPaBJICHUS TPAHCIIOPTHHIX CPEJICTB;
- UHTEJJIEKTYaJIbHBIE CUCTEMBI YIIPABIICHUS TPAHCIIOPTOM.
B uacmu snexkmuenvix oucyuniun:
- YUCJICHHBIC METObI;
- METOIbI BEIYHCICHUI.

3. CTpyKTypa M cofepKaHHe IUCHUTLTHHBI

OO61mas TpyA0EeMKOCTh AUCHHUILIMHBI COCTaBIsET 3 3a4eTHbIC equHUIIBI -108 yacos.

3.1. Buabl yueOHoii padoThI M TPY10€MKOCTD

n/n Buj yueonoii pa6ornl f;)é‘:)l;‘lCCTBO Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B Tom umncie:
Jlexumn 16 16
1.
CeMuHapckue/mpakTHUECKHUE 3aHATUS 32 32
- JlaGopaTopHblie 3aHATHS - -
> CamocrosiTesibHasi pa6oTa 60 60
IIpome:xxyTouHas aTTecTanus
IK3aMeH c) E)
HToro 108 108




3.2. TemaTrnuyeckuii MiaH U3yYeHUs TUCHUILTHHBI

TpynoemkocTh, 4ac

AyauTopHasi pabora

Ne Camo
- Pa3zneynl/TeMbl
/ A B Cemuna | JIa6op | ITpakr | CTOAT
I
M UL HBI ¢ Jle | pckue/ | atopn | mueck | €TPHA
n
ero KII |IPaKTWY | bIe ast ﬂﬁ
15071 eckue |3amstu | mogro | Pa00T
3aHATHSA ' TOBKa a
Paznea 1. DiieMeHTHI JTUHEIHOMI
1 A 38 6 12 0 0 20
ajareopobl
Tema 1. MaTpuiisl, J€HCTBUI HAL
1.1 PHLEL, 6 2 2 0 0 2
MaTpHUIlaMHU.
Tema 2. Onpenenureny, UX CBOMCTBA
1.2 | u BeluMCIIeHUEe. MaTpuyHas 3aruch 6 2 2 0 0 2
CHUCTEMBbI JINHENHBIX YPABHEHU.
Tema 3. OOGpaTHast MmaTpHIla U €€
1.3 | BeuKCIICHHE. MaTpUYHAS 3aMKCh 6 0 2 0 0 4
CUCTEMbI JINHEWHBIX YPABHEHUM.
Tema 4. CucteMBbl THHENHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHBIE IIOHSTHS U OIIPEACIICHUA.
1.4 P 8 2 2 0 0 4
Pemrenue cucreM TUHEHHBIX
ypaBHeHui MetogoMm Kpamepa,
METOJIOM 0OpaTHOM MaTPHIIBI
Tema 5. Pentenue cucteM ITHMHEMHBIX
ypaBHeHul MetonoM I'aycca. Panr
15 6 0 2 0 0 4
Marpuubl. Teopema Kponekepa-
Kanemnu.
Tema 6. Merton I'aycca B
MIPOU3BOJILHBIX CUCTEMAX JIMHENHBIX
16| > 6 0 2 0 0 4
ypaBHeHUN. OTHOPOHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUM.
2 | Pa3nen 2. BekTopbl. 34 4 10 0 0 20
Tema 1. JIunelinblie onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEIHBIE
2.1 | xkoMOWHAIMU BEKTOPOB. JINHEHHO 8 2 2 0 0 4
HE3aBUCHUMBIE U TUHEHHO 3aBUCHUMBIE
CUCTEMBI BEKTOPOB.




2.2

Tewma 2. IToustue Oa3uca.
Koopaunatsl BekTopa.
KomnmrHaeapHOCTh, OPTOrOHATBHOCTh
1 KOMILIAaHAPHOCTh BEKTOPOB.

2.3

Tema 3. CkansipHoe POU3BEICHUE
BEKTOPOB U €ro CBOMCTBA.
BexTopHoe npousBeneHue 1Byx
BEKTOPOB, €I0 CBOMCTBA.

2.4

Tewma 4. CmenianHo€ MPOU3BEICHHE
TPEX BEKTOPOB U €r0 CBOKCTBA.
Brruucnenue oobema
napajuienenumnena. Y ciiopue
KOJJTMHEAPHOCTH, OPTOTOHATILHOCTH
1 KOMIUTAaHapHOCTU BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3ucC.
Brruncnenue ckanspHoro,
BEKTOPHOT'O U CMEIIAHHOTO
MIPOU3BEICHUN BEKTOPOB, 3aJaHHBIX
KOOpJIUHATAMH B
OPTOHOPMHPOBAHHOM Oa3zuce.

2.5

Tewma 5. JInneliHbIe IPOCTPAHCTBA.
Pa3zmepHocTh 11 0a3uC IMHEMHOTO
MIPOCTPAHCTBA.

Martpuna nepexoja ot 6a3uca K
6azucy nmpeodpazoBaHre KOOPAUHAT
BEKTOpa MpU U3MEHEHUH Oazuca.
CoOcTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAYEHUS JINHEHHOTO
oreparopa.

Pa3zpgen 3. KommiekcHbIe YucjIa v
MHOT04YJICHbI

14

3.1

Tema 1. MHOXeECTBO KOMILIEKCHBIX
yuces. PopMbl 3aITUCU KOMILIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu Haj
KOMILIEKCHBIMH YHCIaMH.
Paznoxenne MHOTO4ICHA HA
MHOXHUTEIN OCHOBHAs TeopemMa
anreOpsl

Pa3zgen 4. Anaaurnueckas
reomMerpus

22

12




Tema 1. Cuctembl KOOpAUHAT.
4.1 | Pa3nuuHble TUIBI ypaBHEHUN 6 2 0 0 0 4
TUIOCKOCTH

Tema 2. Pa3iuyHble TUIIBI ypaBHEHUM
4.2 | mpsMOii Ha TUIOCKOCTH U B 6 0 2 0 0 4
MIPOCTPAHCTBE

Tema 3. BzaumHoe pacnosnoxenue
IIPSAMBIX HA IIJIOCKOCTH U B
IIPOCTPaHCTBE. Brruncnenue
pacCTOSIHUM MEXAY ABYMS TOUKaMH,
TOYKOM U NpsAMou. B3aumuoe
PaCIIOJIOKEHUE IIIIOCKOCTEM.
Beluncnenue paccTossHUA MEXKIY
TOYKOU U INTIOCKOCTBIO

4.3

Tema 4. KpuBbie BTOPOro nopsijka ux
r€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus dyuHIca, runepoosIbl,
napaboiel O0ITIee ypaBHEHHE KPUBOI
BTOpOro nopsiaka. [lpusenenue
KPUBBIX BTOPOTO MOPSAKA K
KaHoHU4eckoMy Buay. [loBepxHocTH
BTOPOT'O HOPsIKA

4.4

Hroro | 108 16 32 0 0 60

3.3. Coaeprkanue pa3aesioB JUCHUIIMHBI

BBenenue

[Ipenmer, 3a1aun u conepkanrue AMCUUTITHHBL. OCHOBHBIE ATAIbl PA3BUTHS JUCIUILINHBL.
CtpyKTypa Kypca, ero MecTo M poJib B TIOJIFTOTOBKE OaKkanaBpa, CBSA3b C IPYTUMHU JUCHUTIITHHAMHU.

Paznes 1. DineMeHTBI IMHEHHOM aaredpbl

Tema 1. MaTpuubl U OnIpeaeJIUTEH.

[Tonstue matpuisl. Buasl matpui. [lefictBust Hag Matpuiiamu. Oniepaniuy Haji MaTpUIlaMHu
U WX CBOMCTBa. Onpenenurenu, WX CBOMCTBA W BbIYMCIEHHsS. [loHATHs MUHOpa U
anreOpanvecKoro JAONoMHeHUs. Pa3noxkeHne onpeneauTes Mo 3JIeMEHTaM CTPOKU WU CTOJIOIA.
Brrunciienue onpeaenuTeneil pa3amyHoro nopsjka.

OOpatHass MaTpulla W aIrOPUTM €€ BBIYMCICHHA. ODJIEMEHTapHble MpeoOpazoBaHUS
Marpull. [IpuBenenne Marpulbl K IMAaroHaJILHOMY WIM TpaleLUeBUIHOMY BUAY. MarpuuHas
¢dbopMa 3amucu cUCTeMbI IMHEHHBIX areOpandeckux ypaBHeHUil. PaHr mMaTpuisl.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHeHHIA.

CucteMmsbl JIMHEHHBIX anredpanyecKux ypaBHEHHH, OCHOBHBIE OHATHUS. Pemienne cuctem
JUHEWHBIX ypaBHeHHH MetojgoM Kpamepa, mMeTonoM oOparHoi MaTpuisl, meronom [aycca.

8



Teopema Kponekepa — Kanemmn. PemieHne NpOU3BOJIBHBIX CHCTEM JIMHEHHBIX YpaBHEHHM
metogoMm Il'aycca. PemieHne OZHOpPOIHBIX CHUCTEM JHMHEHHBIX ypaBHeHuil. Kpurepuit
CyILIECTBOBaHUS HETPUBUAIBHBIX PEIICHUI.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJiredpbl

Tema 1. JluneitHbsle omepanuu HaJ BEKTOpaMH, WX CBOMCTBA. JIMHETHbIE KOMOWHAIIMH
BEeKTOpoB. JIuHeilHas 3aBUCHMOCTh M HE3aBHCHMOCTh BEKTOPOB. ba3uc cucTeMbl BEKTOpPOB.
EnMHCTBEHHOCTH pa3ioKeHus BEKTOpa 1o 6aszucy. OpTOHOPMUPOBAHHBIN Oa3wC.

Tema 2. CxasisipHO€, BEKTOPHOE U CMEIIAHHOE ITPOU3BEICHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIYHCIIEHHE CKAJISPHOTO,
BEKTOPHOTO W CMEIIAaHHOTO MPOU3BEACHUI BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiinple npoctpancTBa. [loHAaTHEe 06a3mca MPOCTPAHCTBA T€OMETPHYECKHUX
BeKTOpoB. [Ipeobpa3oBanue MaTpHIlbl TMHEHHOTO orepaTopa Mpu mnepexoe oT Oaszuca k 6a3ucy.
CoOCTBCHHBIE 3HAYCHUS 1 COOCTBEHHBIC BEKTOPHI MATPHIIBI.

Pa3gen 3. KoMIiekcHbIE YHCJI2a H MHOTOYJICHBI

IlonsiTne KoMIIEKCHOro 4yucia. P@OpMbl 3allMCH KOMIUIEKCHBIX 4uncen. /[leficTBus Hax
KOMIUIEKCHBIMU unciamu. @opmyiia Myaspa. 3BieueHue KOpHs n-0i MOJIOKUTEINBHOW CTEIICHH
U3 KOMILJIEKCHOT0 uKcia. Paznoxenne MHOrouieHa Ha MHOkUTeNU. OCHOBHAs TeopeMa aiareophl.

Paznen 4. AHaanuTudeckasi reoMeTpust

CucreMbl KoopAMHAT. JlekapTOBbI IPSIMOYTOJbHbIE KOOPAUHATHI HAa TNIOCKOCTU U B IPOCTPAHCTBE.
[TonsipHast cucrema KOOpAUHAT.

Tema 1. [IpsiMble ¥ MJI0CKOCTH

PaznuuHble TUIBI ypaBHEHUH IJIOCKOCTU U YpPaBHEHUH MPsIMOH (HA MJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTossHUN MEXy 1BYMsI TOYKaMH, TOYKOM U NMPSAMOMN, TOUKOW U IIJIOCKOCTBIO.
BorunciieHre paccTOsSHUSA MEKAY CKPEIIUBAIOIUMUCS IIPSMBIMHU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMM, PSMOU U IIJIOCKOCTBIO, ABYMSI IUIOCKOCTSIMM.
Tema 2. KpuBbie 1 NOBEPXHOCTH BTOPOI0 MOPAAKA

KpuBble BTOpOro mnopsijka, uXx reoOMETpUYECKHe CBOWCTBA M ypaBHeHus:A. IIpuBenenue xpuBon
BTOPOTO MOPAAKA K KAHOHUYECKOMY BUY.

VYpaBHeHHE MOBEPXHOCTH BTOpOro mnopsiaka. KaHoHnuyeckue ypaBHEHHs CQepbl, UIMICOUIA,
KOHYca, runepOosiona, napaboiaouaa.

3.4. TemaTuka NPAKTHYECKUX 3aHATHH MO JucHuIINHe «/InHeliHas aaredopay»

Ne 3ansTus Tema 3ansaTHS

1 Pa3nes 1. DineMeH Tl JIMHeHHOI aaredpbl. Matpuiibl, 1eHCTBUS
HaJ MaTpHUILAMH.

2 Onpenenureny, UX CBOWCTBA U BhIYUCIEHHE. MaTpuyHas 3amuch
CUCTEMBI JINHEWHBIX YPaBHEHUM.

3 OOparHast MaTPUIIA U €€ BEIYHCIICHHE.
CucTteMbl TUHEHHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHbIE

4 TIOHATHS U onpeesieHus. Pelienne cuctem JIMHEHHBIX YpaBHEHUI
metonoM Kpamepa, meTo oM 00paTHOM MaTpHUIlbI

5 Pemenue cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpulel. Teopema Kponekepa — Kanemnn.




Merton [Maycca B IpOU3BOJIBHBIX CUCTEMAX JTMHEUHBIX YPABHEHHUIM.
OnHOPOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Pa3zgea 2. diieMeHTHI BeKTOPHOM anredpbl.BekTopsl. JInHelHbIe
OIlepalyy HaJl BEKTOpaMU, UX CBOMCTBA. JINHENHOE ITPOCTPAHCTBO
reoMeTpUYecKux BekTopoB. [loHsTHe nHMHEWHON KoMOMHAUUU
BEKTOPOB. JIMHEMHO HE3aBUCUMbIE M JIMHEMHO 3aBHCUMBIE
CHUCTEMBI BEKTOPOB.

[TonsiTne ©Oa3wca MPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.
Koopaunatsi BEKTOpA. OpTOHOPMUPOBAHHBIN Gasuc.
KonnuneapHoctb,  OpTOrOHaJBbHOCTH M KOMIUIAHAPHOCTH
BEKTOPOB.

CkansipHOE€ IPOU3BEJIEHUE BEKTOPOB U €ro CBOICTBa. YCIOBUE
OpPTOrOHAJIIBHOCTU BEKTOPOB. BekTopHOe mpousBeqeHHE IBYX
BEKTOPOB, €r0 CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTU BEKTOPOB

10

CMmerniaHHOEe NPOM3BEAECHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Brruncnenne odbema napajenenuiesa U nupamuabl. Y ClIOBUE
KOMIUJIAHADHOCTH ~ BEKTOPOB.  BpluncieHne  cKaasipHOro,
BCKTOPHOI'O M CMCIIAHHOI'O HpOH3BCI{CHHfI BCKTOPOB, 3aJJaHHBIX
KOOp/IMHAaTaMU B OPTOHOPMHUPOBAHHOM 0Oa3Huce.

11

Jlunelinple TpocTpaHcTBa. Pa3sMepHOCTh M 0a3Wc JHMHEHHOTO
MIPOCTPAHCTBA.

Marpunia nepexoga ot 0Oasuca k Oasucy. IIpeoOGpasoBanue
KOOpJMHAT BeKTopa TMpu u3MeHeHUH Oasuca. JluHelHbIe
orepaTopsl, AEUCTBUS ¢ TMHEUHBIMU orneparopamMu. CoOCTBEHHbIE
BEKTOPHI 1 COOCTBEHHbIE 3HAUCHUS MaTPHIIBI

12

Pa3znen 3. KoMmmiekcHble 4HCIa ¥ MHOTrOWwWieHbl MHOXECTBO
KOMIUIEKCHBIX uncen. Dopmbl 3anMCH KOMIUIEKCHBIX YHCEIL.
[eWictBusg  HaJg ~ KOMIUIEKCHBIMM  yuciaaMu.  Paznoxenue
MHOTOYJICHa Ha MHOKUTEJIH, OCHOBHAsI TeOpeMa anreopbl

13

Pa3nen 4. AnannTnyeckasi reoMeTpust
Cuctembl KoopaArHAT. Pa3ndHbIe TUTIBI YpaBHEHUM IIIOCKOCTH

14

PaznuuHbple TUMNBI ypaBHEHMH NpSIMOM Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

15

B3anmHoe pacnosiokeHHMe TOpsAMBIX Ha IUIOCKOCTH W B
MPOCTPAHCTBE. BhIUMCIIEHNE PACCTOSHUI MEKY IBYMsI TOUKAMHU,
TOYKOM M  HpsAMOH. DBeluuciaeHue  pacCTOSHHUSA — MEKIY
CKPCIIMBAOIIMMHUCS  TPSAMBIMH. B3anMHOE  pacnoyioKeHHE
IJIOCKOCTEW. BpIlUMCIeHne pacCTOSHUM MEXIYy TOYKOM U
IUIOCKOCTBIO

16

KpuBble BTOpOro mopsaka HX TE€OMETPUYECKHE CBOWCTBA.
VYpaBHeHus surnca, runepoossl, napadonsl O0miee ypaBHEHHE
KpUBOIl BTOpOoro nopsiaka. [IpuBeneHne KpruBoil BTOPOTo MopsiiKa
K KaHOHM4ecKoMmy BHy. IToBepXHOCTH BTOpOro nopsiaka

4. YuyeOHO-MeTOAUYeCcKOEe U HH(POPMALIMOHHOE o0ecrievyeHne

4.1. HopmartuBHbie 1o0kyMeHThbI H 'OCThI

1. ®1O0C 01.03.02. IlpuknagHas MaTemMaTuka W HHQOpMaTHKa. YTBEpXKAEH MPUKA30M
Muno6puayku Poccun ot 10.01.2018 Ne9 (pex. ot 27.02.2023).
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AxkanemMudeckuil y4eOHbIN miaH mo HampaBieHuto nonaroroBku: 01.03.02. Ilpuknamgnas
MaTematuka W uHpopMmaTuka. [lpoduns: WHTennexkTyalbHble CUCTEMBI YIPaBJICHUS
Tpa"cnoproM. ®opma 00yuenus — ounast. 2026.

Vka3 Ilpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crtparerum Hay4HO-
TEeXHOJIOrM4eckoro passurtusa Poccuiickoit denepanum».

[Tpuka3z MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit ®eneparuu ot 23.08.2017 Ne 816
«O6 yrBepxkaenun Ilopsaka TpUMEHEHUs  OpraHU3alMsSIMU,  OCYIICCTBISIOIIUMU
00pa3oBaTeNbHYIO JIeATEIIbHOCTb, 3JIEKTPOHHOIO oOyueHus, JIMCTaHLIMOHHBIX
00pa30BaTebHBIX TEXHOJIIOTHI IPH peain3auu 00pa30oBaTeIbHBIX TPOrPaMM».

4.2.  OcHoBHasi JuTepaTypa

3abonorckuit B.C. Jluneiinas anrebpa u aHaTUTHYECKasi TeOMeTpusl (Y4eOHBIH KOMIUIEKC):
yaeOHoe rmocobdue, 2-¢ uza. Crep. M.: U3n-so UHOPA-M, 2022. 309 c. (Bricmiee
oOpa3oBanue: OakanaBpHar).

Cupotuna W.K. Jluneiinas anredpa v aHaTUTHYECKasi TEOMETPUs: MHTEPAKTUBHBIN Kypc:
yuebnoe nocobue st By30B. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nexkumii mo nuHeHON anredpe W aHATMTUYECKOH TeomeTpuu: ydueOHoe mocobue. //
Kyapssues b.1O., Matsam B.U., [Tokaszees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMW», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DiexkTpoHHbIi pecypc.]

4.3. JlomoJiHUTeJILHAsI JIUTepaTypa

KpaTtkuii xypc BbIcHIeil MaTeMaTUKu [DJIEKTpOHHBIA pecypc]: ydeO. - DIeKTpoH. HaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTUKH JUIsl TEXHUYECKUX BBICIINX yueOHbIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012.
400 k3.

Wnbun B.A., Tlo3uak O.I'. Ananutnueckas reomerpus. M.: Hayka. ['maB.pen-us ¢usuko-
MaTeM.JuT-pel, 1988. 224 c.

bexnemumies, /[.B. PemeHne 3amay U3 Kypca aHAIUTUYECKOM T€OMETPUU U JIMHEHHOHN
anreOpsl [DIIEKTPOHHBIN pecypc]: yued. mocobue - DeKkTpoH. AaH. - MockBa: Ou3mMaTiIuT,
2014. - 192 c. [Pesxxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4, JjgekTpoHHBIE 00pa3oBaTeJbHbIE PeCYpPChI

[TpoBeneHue 3aHATHI U aTTECTallM BO3MOKHO B IUCTAaHLIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CUCTEMBI IUCTaHIIMOHHOrO 00yueHus yuupepcutera (C1O-LMS) Ha ocHOBe pa3paOoTaHHBIX
Kadeapoi «MaremaTrka» dJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam

AHAJIMTUYCCKAs rCOMCTPU

HpOrpaMMBEI..
Haszeanue 50P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs! TEOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
JIuneitHast anreOpa u | https://online.mospolytech.ru/course/view.php?id=462

Pa3zpaborannsie DOP BKIII0OUaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462

HOpSIIIOK MMPOBCACHUA pa60T B JUCTAaHIHMOHHOM (bopMaTe YCTAHABJIMBACTCA OTACIbHBIMU
PaCIOpSDKCHUSIMU  TIPOPEKTOpa MO y4eOHOH paboTe W/WiaM IEHTPOM Y4eOHO-METOAMYECKOM
paboTHI.

Kaxnplii ctyneHT obecrieueH WHAMBUIYAIbHBIM HEOTPAHWYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOMN

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTepHCT-pecprBI BKJIIFOYAKOT y‘le6HO-MeTO,I[I/I‘IeCKI/IC Mar€puajibl B OJICKTPOHHOM BHIE,

npe/CcTaBICHHbIC Ha caiiTe mospolytech.ru B pasnene: «LIeHTp MaTeMaTHYECKOro 00pa30BaHUSI»

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

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

ITone3urie y‘{e6HO-MeTOI[I/ILIeCKI/IC nu I/IH(bOpMaI_[I/IOHHBIe Mar€puraibl IpCACTaBJICHbBI Ha canTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTH «IHTepHET» JJIsI OCBOCHUS

JTUCHUIUTMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JInlleH3MOHHOE M CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
obecmeuyenmne

Ne| HaumenoBanue | Pazpadorunk I10O JocTynHOCTD Ccbuika Ha Enunblii peectp
(npaBoobJagares | (JIMUEH3MOHHOE, | POCCHHCKHMX MPOrpamMm s
b) CBO0OIHO 9BM u B/l (mpu Hagau4um)
pacnpocTpaHnsieM
oe)

1 | AstraLinuxCom [OOO JInnensnonnoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe podeccHOHATBbHBIE 0a3bl JAHHBIX U HH(pOPMallHOHHBbIE
CIIPABOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetn UHTepHeT, JOCTYNHBIX VISl OCBOCHUSI AUCHMIIJIMHBI:

HaumenoBanue Ccblka Ha pecypc HocTynHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/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

OCTVYIIHA B CE€THU
https://stackoverflow.co Aoctym

StackOverflow
m/

HNutepuer 6e3

OTpaHUYCHUI

npopmarmonnsie pecypest Cetrt | http:// www.consultant.ru | Jfoctymso
Koncynprantllntoc

[Topran ®enepanbHbIX
TOCy1apCTBCHHBIX http://www.fgosvo.ru. JlocTymHo
o0pa3oBaTeNbHbIX CTAHIAPTOB
BBICILIET0 00pa30BaHuUs

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

JlaHb https://e.lanbook.com/ JlocTymHa B ceTu
WuTepuer 6e3
OrpaHUYCHUN

IPR Books https://www.iprbookshop | ocrynha B cetn
ru/ WuTepuer 6e3
OrpaHUYCHUN

IIpodeccnonanbHubie 0a3bl JAHHBIX

basa naHHBIX Hay4HOU http://www:.elibrary.ru JlocTynHO
3JIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JoctymHo
MOJIUTEMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKOMETpUYecKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MarepuanbHO — TeXHUYeCKas 0a3a yHUBEpCUTETa o0ecIeurBaeT MPOBEIEHUE BCEX BHJIOB
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘l€6HBIM IJIaHOM, U COOTBETCTBYCT I[GflCTByI—OHIHM CaHWUTApPHBIM U
IIPOTUBONOXAPHBIM MPAaBUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacnosiaraeéT COOCTBEHHBIM ayJUTOPHBIM (OHAOM U
UCTIONIb3YyeT yueOHbIe ayAUTOPUH U3 0011ero (JoHa YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJiS TPOBENEHUS WHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToan4ecKkue peKOMEeHIAUN
6.1. MeToauueckue peKOMEHIANMH JJIsl MPENOaABATEIs M0 OPraHu3aANN

o0yueHuUs
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[Ipexxne Bcero, crneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB HA TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMU MaTepuajl He TpeOyeT KaKoW-Tn00 CreuaabHOM (JIOMOJTHUTETLHOMN ) TOATOTOBKH
U BIOJHE MOXET OBITh YCHEIIHO W3Y4YeH, €CIHH CTYACHThI OyayT TOCEeIIaTh 3aHSTHS,
CBOEBPEMEHHO BBITIOJHATH JIOMAIIIHUE 3aJJaHusl U TI0JIb30BaThCS (MIPU HEOOXOAUMOCTH ) CUCTEMOM
TUTAHOBBIX KOHCYJBTAIlMi B TEUYCHHE KaXKIOrO ceMecTpa. Bomeamme B Kypc MaTeMaTHKHU
pas3zenibl SBJISIOTCS KIIACCUYECKUMHU, B TO K€ BPeMsl OHHM MPAKTUUYECKU OPHUEHTUPOBAHBI, TaK KaK
UMEIOT ITUPOKOE PACTIPOCTPAHCHHE JIJIsl PEIICHUS PA3HOTO POia 3a7a4 BHYTPH CaMON MaTeMaTHKH
U TIPUKIIAIHBIX 3a/1a4. VIX 0cBOEHUE MMOMOKET CTYACHTaM JOTMYEeCKH BEpHO, apTYMEHTUPOBAHO U
SCHO CTPOWUTH YCTHYIO W THUCBMEHHYIO Pedb, YCICUTHO MPUMEHSTh HAKOIJICHHBIC 3HAHUS B
poecCuOoHaNBHOM NeSTebHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATHH pPEKOMEHIOBAaTh CTYAEHTaM OCHOBHYIO U
JOTIOTHUTEJIBHYIO JTIUTEPATypy, a B KOHIIE CEMECTpa JIaTh CIMCOK BOIPOCOB IS MOATOTOBKH K
JK3aMEHY.

Ha nepBom 3aHsATHN 10 JUCHMILTUHE ClEAYyeT 0053aTeabHO MPOUH(GOPMHUPOBATD
CTYJEHTOB O BHJIe U (hOpMe IPOMEKYTOUHOM aTTECTAIMH 10 TUCIUIUINHE, CPOKAX €
MIPOBEJICHUS, YCIOBUSAX JIOMYCKA K MPOMEKYTOYHON aTTeCTalluu, IPUMEHSEMBIX BUAAX
MIPOMEKYTOUYHOTO KOHTPOJIS.

N3noxkeHne TEOpeTHYECKOro MaTepuaia JOJDKHO COMPOBOXKIATHCS WILTIOCTPATHUBHBIMU
pUMepaMu, TIIATEITHFHO OTOOPAHHBIMU MIPEIOAaBaTeIIeM TaK, YTOOBI TEXHUYECKUE TPYIHOCTH U
BBIKJIQJIKM TPU PEUICHUH 33/Ja4yd HE OTBJICKAIM OT TJaBHOTO: OCMBICIICHHS HJIEU U CYTH
npuMeHsIeMbIX MeTonoB. Clenyer Bcerjna ykKa3blBaTh MPUMEPHl MPAKTHUECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHU U (HOpMYIL.

[TpakTuveckue 3aHATHS JODKHBI ObITh OPTaHM30BAHBI IPETIOIABATEIIEM TaKUM 00pa3oM,
4TOOBl OCTAaBAJIOCh BpeMs Ha TEPUOJAMYECKOE BBIMOJIHEHHE CTYACHTaMU HEOOJBIION
CaMOCTOSITEIILHOM paOOThI B ayIUTOPHUH TSI IPOBEPKH YCBOCHUS M3JI0KEHHOTO MaTepHaIa.

[IpenogaBaTens, BeAYHIMI MPaKTHYECKHE 3aHSTHUS, JODKEH COIIACOBBIBATH ydeOHO-
TEMaTUYECKHH IJIaH 3aHATHH C JICKTOPOM, UCTIOJIL30BaTh CAUHYIO CHCTEMY 0003HaUYCHUH.

[IpenogaBatento ciaenyeT [n0OMBATbCS CHUCTEMATHUECKON HENMPEPHIBHON  pabOTHI
CTYJICHTOB B TEUECHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJICHTOB M TIPUBIIEKATh UX K
Hay4yHOI paboTe, K y4acTHIO B Pa3HOTO po/ia OJIMMITHAZAaX U KOHKYpCax.

CTyZmeHT JOJDKEH OIIyIIaTh 3auHTCPECOBAHHOCTh IPENOJABaTeNsl B JIOCTHIKCHUH
KOHEYHOT'O pe3yNbTara: B MpuoOpeTeHrH 00yJaloMMUCS MPOYHBIX 3HAHUM, YMEHUH U BiIaIeHUs
HaKOIJIEHHON MH(pOpMAIIMel Jis peleHus 3a71a4 B MpodhecCuOHaTbHOM NeITeTbHOCTH.

6.1.1. O6pa3oBaTesibHbIE TEXHOJIOTHHI

Bo3MoxkHO mpoBeaeHue 3aHATHA M aTTecTalMid B JUCTAHIIMOHHOM (opmare ¢ NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOro oOyueHus yHupepcuteta (CHO-LMS) Ha ocHOBe pa3pabOoTaHHBIX
Kaeapoil «MaTemMaTukay» JIEKTPOHHBIX 00pa3oBarTenbHbIX pecypcoB (DOP) (cMm. 11.4.4).
[Topsimox mpoBeneHUst pabOT B AWCTAHIIMOHHOM (OpMare YCTaHABIUBACTCS OTIACITHbHBIMU
pacropshKeHUs MU TIPOpeKTopa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOIUYECKOM
paboTHL.

6.2. MeToauyeckue yKazaHus i 00y4arOMXCs 10 OCBOCHUIO
AUCHUTITHHBI

Pa3nesi: 31eMeHTHI THHEHHOM aaredpnl

Martpuusl u onpeneaurtenu. I[Ipexre Bcero, CTyI€HT JA0JKEH MOHATH, YTO MaTpULA —
3TO Tabnuua yncen (Ipu4eM 3Ta Tabauia MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOKET OBITh U NPSAMOYTIOJBHOM), a OINpeneauTeNlb — 3TO YHCIO, 3alMChIBAEMOE B BHJE
KBaJpaTHON TaOJIMIIbI, TO €CTh ONPENENIUTENN CYIIECTBYIOT TOJBKO Y KBAIPATHBIX MaTPHII.
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Crenyer o6paTuth 0c000€ BHUIMAHUE HA ONEPAIII0 YMHOKEHUS MPSIMOYTOJIBHBIX MaTPHUI]
U TOHATH, KAKUM TOJy4daeTcsl HOPSAI0K MaTpULlbl — pousBeaeHus. OCOOEHHOCTh MaTPUIl TAKKe

COCTOUT B TOM, 4TO NPOM3BEJEHHE MATPHI HE TepecTaHoBouHo, To ecth AB # BA Crenyer
00s13aTeNIbHO YOCAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 331a4H.

BaxxupiM siBisieTcs moHsATHE 0OpaTHOW MaTpuilbl. Hajo 3HaTh ycioBHe CyliecTBOBaHUS
00paTHOW MaTpHIIBI U AITOPUTM ee MocTpoeHus. [locne ee BhIUMCIIEHUS 1es1eco00pa3Ho Jienarhb

MIPOBEPKY MPABWIBHOCTA PEIIEHUS, BBINOJIHUB OINEPAIUI0 YMHOXXECHUS A'A=E (toymxHa
MOJIYYUTHCS €AMHUYHAS MaTPUILIA)

[Ipu uzydenuu onpenenurenei Halo0 YeTKO YCBOUTh NOHATHUS MUHOPA, alre0panyeckoro
JIOTIOJIHEHHUSI, 3HaTh MHOTOYMCIIEHHBIE CBOWMCTBa omnpenenutens. s OCBOGHUS TEXHUKH
BBIUMCJICHUS OMpeNeuTeNeil 1enecooopa3Ho, BbIOpPaB MPOU3BOJIBHBIN ONpPENEIUTENb BBIIIE
TPETHEro MOPSAJIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMU, TPUMEHSISI PA3JIOAKEHUE U T10 CTPOKAM
u 110 crosibriam. OOpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOJIOIBI ) IPEAITOYTHTEIbHEE BEIOMPATD JIJIs
PaCKpBITUSL ONpPENETUTENs, YTOOBI YHOPOCTUTH ero BbraucieHue. OcobeHHO 3D eKTHBHO
BBIUMCJICHUE OINpPEACNUTEN C MOMOUIBIO 3JIEMEHTAPHBIX MPEoOpPa30BaHUid, MPUBOASIIINX €ro K
TPEYroJIbHOMY BH]TY.

[Ipn wm3ydyeHHH peUIeHW CUCTeM JHHEWHbIX anreOpanudeckux ypaBHeHuil (CJIAY)
o0paTuTe BHUMAaHHUE, MPEXKIE BCETO, HA MOHITHE PEIICHHUS CUCTEMbI U YCJIOBHSI CYIIECTBOBaHUS
pElIeHUII B 3aBUCUMOCTH OT COOTHOIIEHMS MEXIY PaHrOM MaTpHUIbl, pAHIOM PaCIIMPEHHOU
MaTpHIbl CUCTEMbl U YHCIIOM HEWU3BECTHBIX M ypaBHeHHH. OOpaThTe BHUMAaHHE Ha YCJIOBHS
npuMmenenus popmyin Kpamepa u merona odpatHoii Mmatpulisl. BuumarensHo pazdepure mpumepbl
peuieHus MPOU3BOJBHBIX CHUCTEM JMHEHWHBIX anreOpanyeckux ypaBHeHUM MeroaoMm [aycca
(BBeneHUe OA3HMCHBIX M CBOOOHBIX TIEPEMECHHBIX ).

Pa3nes: JieMeHThI BEKTOPHOM aaredpsnl

[Ipn wu3yyeHUM MNaHHOM TeMbl OOpaTUTE BHUMAHUE HA JUHEHHBIC OINepaluu Hajl
BEKTOpaMH, Ha MOHATUSA JUHEUHOW HE3aBUCUMOCTH M JIMHEMHON 3aBHCUMOCTH BEKTOPOB, Ha
dbyHIaMeHTallbHOE MOHATHE O6a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca),
Ha pa3IoKeHUE BEKTOpa Mo Oas3ucy.

3HaTh ONpeIeIIeHUE, TEOMETPUUECKHE CBOMCTBA CKAJIIPHOT0, BEKTOPHOT'O U CMEILIAHHOT'O
MIPOU3BENICHUS BEKTOPOB, (POPMYIIBI ISl UX BEIYMCICHUS B BEKTOPHON U B KOOPJAMHATHOU opMme.
OO0s3aTenbHO 3HATH U YMETh MPOBEPATH YCJIOBHS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3pnen: koMIIEKCHBIE YHCJIA H MHOTOYJIEHBI

B ostoM paspene, mpexnae Bcero, Hajgo TMOHITh, YTO KOMIUIEKCHOE YHCIIO SBUIIOCH
pacuiipeHreM MOHSATHS JeHCTBUTENBHBIX YHCEN, 3HaTh ONpeleieHne U Tpu (OpPMBI 3alucu
KOMILJIEKCHOTO yucina (anredpanveckyro, TPUTOHOMETPHUYECKYI0 M TIOKa3aTeNIbHYIO),
T€OMETPUUECKYIO MHTEPIPETALNUIO KOMILJIEKCHOTO YUCia U B3aMMHO-OJJHO3HaYHOE COOTBETCTBUE
MEXy MHOKECTBOM KOMIUIEKCHBIX YHCEIT 1 MHOXECTBOM TOYEK KOMIUJIEKCHOM MIIOCKOCTH. 3HATH
dopmyny Oinepa. KommiekcHble uuciaa MOXHO H300pakaTh C TOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHOM TUIOCKOCTH. [1oaTOMYy omepanuu CIIOXKEHUS M BBIUUTAHHUS KOMIUJIEKCHBIX YHCEI
MOTYT OBITH CBEJICHBI K OTIEPAIlMsM CIOKESHHSI U BEIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hamo 3HaTe W yMeTh BBINOJHATH ONEpAllMd yMHOXKEHUS, JCJICHHs, BO3BEACHHUS B
MOJIOKUTEIBHYIO CTENEHh KOMIUIEKCHBIX YHCEN, 3alUCaHHBIX B TPUTOHOMETPHYECKOH (opme,
W3BJICUCHUSI KOPHS N-OM CTETIEHH W3 KOMIUIEKCHOTO YHCIIa.

Cnenyer oOpaTUTh BHMMaHHWE HAa TO, YTO MHOXXECTBO KOMILIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CTh JTIF00as anredpanyeckast oneparus HaJl KOMIUIEKCHBIMH YUCJIAMH HE BBIBOJIUT
3a Mpeaensbl 00JaCTH KOMITJIEKCHBIX YHCeT.

Hamo 3HaTh pa3nuuHble BUIBI PA3JIOKEHHS MHOTOYJIECHA HA MHOXHUTEIH IS CIydacs,
KOTJla Cpeu KOpHEH MHOTOYJIEHA MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHHU. JTH CBEICHUS
OyIlyT MCIIOJIH30BATHCS, HATPUMED, B HHTETPATHHOM HUCUYUCIICHUH TTPU BHIYUCIICHHUN WHTETPAJIOB
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OT  JpOOHO-palMOHANBHBIX  (DYHKIMHA, TP  pEelIeHHMH  JIMHEHHBIX  OJHOPOJHBIX
nudepeHIHATBHBIX YPaBHEHUM N-TO MOPsIJIKa C IIOCTOSTHHBIMHU KOAhQHUITHEHTaMH.

Pa3nes: AHaJIMTHYECKAsI FreOMeTPHUsi

[lpy1 M3yYeHUHM AHATUTUYECKOW T€OMETPUU CIEAYET, MPEXkIe BCEro, MOHATh, YTO €€ 3aaadeci
ABJIACTCA U3YUCHUC I'COMCTPHUICCKUX O6’bCKTOB Ipu nmomMomu aHAJIMTHICCKUX METOA0B anre6p1;1
U MaTeMaTH4YeCcKOro aHaiu3a. B OCHOBE TAaKOro mojxoja JIGKHT METOJ KOOPIHMHAT, BIIEPBBIC
CUCTEMaTUUYeCKU IpuUMeHeHHBIN P. Jlekaprom. OCHOBHbBIE MOHATUS T€OMETPUN (TOUKA, ITpsiMas,
TUIOCKOCTB) SIBJSIFOTCS. HEOTPEACTISIEMBIMHE, M JJIsl UX ONMCAHHS PUMEHSIETCS aKCHOMAaTHYEeCKUN
METOAO, HO3BOJI$IIOIHI/Iﬁ YCTAaHOBUTH B3aMMHO OJHO3HAYHOC COOTBCTCTBUC MCIKAY MHOXKCCTBOM
TOYEK MPSIMOW M MHOKECTBOM JICHCTBHTEIBHBIX YHCENI M, TAKMM O0pa30M, BBECTH CHCTEMY
KOOP/MHAT.

Hano yeTko ycBOUTh pa3indHble POPMBI ypaBHEHHH MPSIMOI U TUIOCKOCTH YMETh TIEPEXOJUTH OT
oHO# opmbl K apyroit. CienyeT OCMBICIHUTD U YCIENIHO MPUMEHSTh PEIICHUST KIACCHUECKUX
3a]]a4 aHAIUTUYECKON T'€OMETPHH O B3aWUMHOM PACIIOJIOKECHUU TPSIMBIX M TUIOCKOCTEH, yMETh
ONPCACIIATD YIJIbI U PACCTOSAHUA MCKAY Pa3JIMUHBIMU I'COMCTPUICCKUMUA O6’bCKTaMI/I.

OTMeTuM B 3aKIIIOYCHHUE, YTO YCIICHIHOE M3yYCHUE AMCUUILUIMHBI «JIMHelHas anreOpay,
HpI/IO6pCTeHI/I€ H€O6XOI[I/IMI)IX KOMHGTGHHHﬁ, YMGHI/Iﬁ 1 HABBIKOB BJIAACHUA MATECMATHYCCKUM
anmnaparoM TpeOyeT OT CTYEHTOB OOJIBIION cCaMOCTOATENbHON paboThl. OOpaTuTe BHUMAaHHE, YTO
KOJIMYECTBO 4YacOB, OTBOJUMBIX Ha CaMOCTOSITEIbHYIO pabOTy B COOTBETCTBUU C Y4YEOHBIM
IUTAHOM, OOJIBIIIC YKCIIa YacOB, OTBOJMMBIX HA BCE BUbI AYJUTOPHBIX 3aHATHH.

7. ®oHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI H OLlCHUBAHUS Pe3yJIbTATOB 00yUYeHH s

I[J'ISI KOHTPOJIA YCIIEBACMOCTHU M Ka4dYe€CTBa OCBOCHHA MUCHHUIIIIMHBI HaCTOHH_Ieﬁ HpOFpaMMOﬁ
npeaAyCMOTPCHBI CIICAYIOINEC BUJABI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIIeBAEMOCTH (TEKYIIUIA KOHTPOJIb);

- TIPOMEKYTOYHAs aTTecTanus (9K3aMeH).
HanmenoBanue
Buna xoHTpOns
KOHTPOJIS Kpatkas xapakTepucTika KOHTPOJIs
Ne n/nt pE3yJIBTaTOB
pe3ynbTaToOB pe3yJIbTaTOB O0yUYEHUS
oOy4eHust
00y4eHus
OO6yuvaromuiicst B TE4YEeHUE cemecTpa
PacuerHno- CaMOCTOSITENIbHO BBITIOJIHSAET PSIJI pacyeTHO-
1 rpaduueckas Texymmuit rpapuueckux paboTr mo Teme paszaena. [Ipu
pabota IIPOBEPKE MPEIoIaBaTeb OLEHUBAET KaueCTBO
odopmIIeHHS, TIPaBUIBHOCTh PACUYETOB.
Pewenne KOHTPOJIBHOU paboTHI
OCYILIECTBIISICTCSI HA  TOCIEAHEM  3aHATHH
nzydaemoro paszaena. KonTpompHas pabota
KonTponbHas . v pasit P P
2 aGoTa Texymmit BBITOJIHSAETCS WHAUBUYaTbHO KaX/IbIM
P cryaentoM. llpu mnpoBepke mnpemnojaBareib
OIICHWBACT TPAaBWIBHOCTh  TPOHM3BEICHHBIX
pacyeTos.
TectupoBaHwe TPOBOJAUTCS HA TOCIETHEM
3 T - . 3aHATUM M3y4aeMoi Tembl. TecTtupoBaHue
eCcT CKYIIHH OCYINECTBISETCS,  JMOO  NPH  HOMOIIM
KOMITHIOTEPHOHN CUCTEMBI TECTHPOBAHHUS, JTHOO C
WCITIOJI30BAaHUEM BBIJJAHHBIX TECT-33JIaHUHA Ha
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OymakHOM HOcHTese. B pamkax TecTupoBaHus
MIPOBEPSIETCS 3HAHUE TEOPETHIECKOM Oa3bl.

4 DK3aMeH

[TIpoMexxkyTOUHBII

[TpomexxyTouHast aTTecTanusi OOyYaroOUIMXCS B
dopMe SK3aMeHa TPOBOAUTCA IO pe3yibTaTaMm
BBIIIOJIHEHUSI BCEX BHUIOB YueOHOH paboThl,
NPEIYyCMOTPEHHBIX Y4€OHBIM IJIAHOM 10 TaHHOU

JUCLUHMILIMHE, IIpU  OTOM  YYUTBIBAKOTCA
pe3ynbTaThl TEKYLIETO KOHTPOJISA YCIEBAEMOCTHU
B TeueHue ceMectpa. OuLeHKa CTENEeHH
JOCTHXKEHUSI O00YyYaloIMMHUCA  IUIAHUPYEMBIX
pe3yiabTaroB  OOy4yeHMs 1O  JUCLMILIMHE

IIPOBOAMTCS IPENOAABATENIEM, BEAYIIIUM 3aHATUS
10 AUCLUIUIMHE METOJOM JKCIIEPTHOM OLICHKH.
Ilo wuroram mNpOMEXKYTOYHOM AaTTECTALUU I10
JUCLUIUIMHE BBICTABIISICTCSI OLICHKA «OTIMYHO,
«XOpOLLIOY, «YZIOBIETBOPUTEIBHO» WIH
«HEYIOBJIETBOPUTEIILHO.

7.2. lllkana u KPUTEPUH OLIEHNBAHUS Pe3yJILTATOB 00y4eHHs

[Toka3zareneM OIIEHMBAaHUS KOMIIETCHIIMH Ha pa3IMYHBIX dTamax uX (OPMHPOBAHUS SIBISIETCS
JOCTIDKEHUE 00YYaIONIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHHS MO JUCHUTUIAHE (MOJYJIIO).

Kpurepun onenuBanuns

IHoka3zarennb
Hey10B/1€TBOPHTEILHO | YI0BJIeTBOPUTEILHO |  XOpOIo OT1in4HO
3HATh: OO0yyvarommiics OOyuarommiics Oobyuarommii | O0yJaromm
JIEMOHCTPUPYET MOIHOE | JeMOHCTPHPYET cs ficsa
TCOPETHHCCKHC | oreyreTBHE MM HETIOJTHOE JIEMOHCTPHUPY | AEMOHCTPH
OCHOBBL HEJI0CTaTOYHOE COOTBETCTBHE eT YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIe/TyIOIIUX 3HAHUI: | COOTBETCTBH | MOJTHOE
anreOps v CJIeTYIOIIHUX 3HAHHIL: e COOTBETCTB
aHATMTUYECKOI TeOpeTHHecKue crenyiommx | He
reoMeTpHH, TEOPETHHECKHE OCHOBBI | OCHOBBI JIHHEHHO SHARMI: cleayiomH
KOMILIEKCHbIE | JIMHEliHOM anreGpbl amrebpbi i X SHAHMI:
qHCIa. aHAIIMTHYECKOI aHaITMTHYECKOI TEOPETUYECK
reoMeTpHH, reOMEeTpHH, 1€ OCHOBBI TeopeTuyec
KOMILIEKCHBIE YUCIIA. KOMILIEKCHBIE YUClIa. | TMHEHHOM KM€ OCHOBBI
anreOpsl U JIMHENHON
aHaIIMTUYECK | anreOpsl U
on aHaJINTUYEC
reOMeTpUH, KOH
KOMIUIEKCHBI | TEOMETPHH,
€ uncIa. KOMILIEKCH
ble YHCIa.
Jomyckarore
i CBo0OomHO
HE3HAYUTENb | OTEPUPYET
HBIE OIIMOKH, | MPHOOpEeTeH
HETOYHOCTH, | HBIMH
3aTpyJHEHUs | 3HAHHAMH.
npu
aHATMTHYECK
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ux

orepanusx.
YMeThb. OOyuarommiics He ymeeT | OOydarommuiics Ob6yuaromuii | OOy4aronu
WM B HEJOCTaTOYHOM JEMOHCTPHUPYET cst ncs
PCLIATh 3aIAYM | crenepy ymeer: HETIOJIHOE JIEMOHCTPHUPY | AEMOHCTPH
1 YHPaKHCHH COOTBETCTBHE €T YaCTUYHOE | pyeT
MCIOIb3Y5 pCIIaTh 3271341 1 CJeyIOIMX YMEHUH: | COOTBETCTBM | HOJIHOE
OCHOBHBIE yIpaKHEHHS UCTIOB3YS e COOTBCTCTR
METO/IPbI, OCHOBHBIE METO/IHI, pemathb 3a1auu 1 CleIyIOMuX | He
W3YYCHHBIC B M3Y4CHHBIC B Kypce yIpaXXHEHUS yMEHHii: CITeTyIOMIH
Kypee JTUHEIHON anrev6pe u UCIIOJIB3YS] OCHOBHBIE X yMEHHIL:
JTUHEWHOU aHATTUTHYECKOU METO/Ibl, U3YYEeHHBIC B | pelIaTh
ainredpe u reoOMeTpuu; Kypce JIMHEMHOU 3a7a44 U pelarhb
AQHAJIUTUYECKOM | OIEepUpOBaTH C anredpe u yIpaXHEHUs | 3a/1a4dl U
reOMETpPUH; KOMIUIEKCHBIMU AQHATUTUYECKOM UCIIOJIB3YS yIpaXHEeHH
OIEpPUPOBATH C | YUCIIAMHU. TeOMETPHH; OCHOBHBIE S
KOMILJICKCHBIMHU OTIEPUPOBATH C METO/IbI, UCTIONB3YS
YHCIIaMHU. KOMIUIEKCHBIMU U3YYCHHBIE B | OCHOBHBIE
YHCIIaMHU. Kypce METO/IBL,
Jonyckarorcs JIMHENHON W3Y4YECHHBIC
3HAYUTENIbHbBIE anredpe u B Kypce
OLIMOKH, MPOSIBJISIETCS | AaHATTUTUYECK | JIMHEWHOM
HEJ0CTAaTOYHOCTh oif anredpe u
YMEHUH, 10 sy TeOMETPHH; aHATTUTHYEC
noKa3aTeen, OIepupoOBaTh | KOU
oOyuaroruiics c TeOMETpPHH;
UCTIBITHIBACT KOMIUIEKCHBI | OTIEPHpOBAT
3HAYUTEIbHbIC MH YUCIIAaMH. | b C
3aTpyaHEHUS MPU YMmenus KOMILUIEKCH
OTIepUPOBAHUU OCBOEHBI, HO | BIMH
YMCHHSIMH TIPU MX JOIMTYCKAIOTCSL | YHCIIaMHU.
IIEPEHOCE Ha HOBBIE He3HauuTenb | CBOOOIHO
CUTYaIlUH. Hbl€ OLIMOKH, | OnepupyeT
HETOYHOCTH, | mpuoOpeTeH
3aTpyAHEHUS! | HBIMU
npu YMCHHSIMH,
AQHAIUTUYECK | MPUMEHSIET
ux UX B
oTiepanusx, CUTYaITUSIX
nepeHoce MTOBBIIIICHH
YMEHUH Ha on
HOBBIE, CJIO’KHOCTH.
HEeCTaH/IapTH
131
CUTYaIlUH.
BJIA/I€Th: OOyuaromuiics He | OOyuarommiics B Ob6yuatomuii | OOy4varonu
BIIa/I€ET WIn B | HEJOCTAaTOYHOM Csl YaCTUYHO | Hcs B
HaBbIKaMH HEJOCTATOYHOU CTETeHU | CTENCHH BIIAICET: BJIAJICET; MIOJTHOM
HPUMCHCHH BIIajieeT oObeme
TUHEHHON HaBbIKAMU HaBBIKAMHU BIAJEET:
anreOphl 1 HABBIKAMU TIPUMEHEHUS | IPUMCHCHUS MIPUMCHCHHS
aHAJIMTUYECKON | JTMHEHHOM anreOpsl U JUHEHHOMN anreOppl U | JIMHEHHOU HaBBIKAMU
TE€OMETPHH K AQHATUTUYECKOU AQHATUTUYECKOU anreOpsl U MPUMEHEHU
€CTeCTBEHHOHA | T€OMETPUHU K TreOMETPHH K AQHAIUTUYECK | s THHEHHOMN
YYHBIM €CTeCTBEHHOHAYYHBIM €CTeCTBEHHOHAYYHBIM | OH anreOpsl 1
(puznyeckum u (puznueckum u TEOMETPHH K | aHAJIUTHYEC
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TEXHUUYECKUM) | ((hU3HUecKuM u TEXHUYECKUM) €CTECTBEHHO | KOM
3a/1a4am. TEXHUYECKHM) 3a7]auaM. | 3aJadyaM. HayYHBIM reOMeTpHUH
OOGyuarommiics (busmueckum | K
WCIIBITHIBACT u €CTECTBEHH
3HAYUTEIIbHBIE TEXHUYECKUM | OHAYYHBIM
3aTpyAHCHUS TIPU ) 3a71a4aM. (pusmuecku
PUMEHEHUU HaBBIKOB M U
B HOBBIX CUTYaITUsIX. Hasbiku TEXHUYECKU
OCBOCHBL, HO | 1y 37 iauay
JIONYCKAIOTCH | (CpoGoHO
HE3HAUATENb | 1oy renger
HBIE OLIMOKH, MOy HeHHbI
HETOYHOCTH, | o HaBREIKH B
3ATPYMHEHIS | cpryarpsx
Tipu TIOBBILICHH
AHAINTHICCK | o
ux CJI0KHOCTH.
orepanusx,
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/IapPTH
BIC
CUTYallUH.
IIkana oueHUBaHUSA TEeKYIIEr0 KOHTPOJIS.
HaumeHnoBanue KOHTPOJIA 11
KaJjia OLICHUBaHUSA Ornucanue

pe3yiabTaTOB OOyUEHHUS

PacuerHo-Tpaduueckas padbota

OtauyHo - Pabora ciana B
CpPOK, pacueTHas 1
rpaduyeckas 4actu
BBITIOJTHEHBI BEPHO, JTNOO
UMEIOTCS HEI0YETHI, He
BIUSIIOILIUE HA KOHEYHBIN
pe3ynbTar.

Xopol1o - pacyeTHas 4acThb
BBITIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y 10BIIETBOPUTENBHO - B
pacueTHOM 4acTH €CTh
3aMeuyaHusi, METO]
BBITIOJTHEHUS TpadudecKont
4acTH BHIOpaH BEPHBIN

HeynosnerBopurenbHo - B
pacueTHOil U rpaduUecKoit
YacTsAX eCTh rpyOble
3aMe4aHMus.

3amanne ua PI'P Beimaercs Ha

MEPBOM 3aHITHU
COOTBETCTBYIOLIETO pa3zena
NUCHHUIIJIMHEL U cAaeTcs 10
OKOHYaHWU U3YUYEHUS
COOTBETCTBYIOLIETO pa3zena
mucnurmHel. PT'P 1oimkHEL
OBITH BBLIMTOJHEHBI 1
0()OPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOANYECKUX
yKa3zaHui Kadeapsl.

KonrtponbHas pabora

Otinnuno - PaboTa BEICOKOTO

3amuTa TeMbI BKIOYaeT
peuleHue 3a1a4 B ayJINTOPUH B
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Ka4yecTBa, YPOBCHb
BBITIOJTHEHUS OTBEYAET BCEM
TpeOOBAHUAM, TEOPETUIECKOE
coJiepKaHue Kypca OCBOSHO
MOJIHOCTBIO, 0€3 MpoOeoB,
HEOO0XOIMMbIC TIPAKTUICCKUE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepuagoM c(hOPMHPOBAHBI,
BCE MPETYCMOTPEHHBIE
porpamMmMoit 00ydeHus
y4eOHBIC 33aJJaHHSI BBITIOJTHEHBI,
1100 HEKOTOphIE U3
BBIMOJIHCHHBIX 33 JaHHI
coJiepKaT He3HAUUTEIbHBIC
OIHUOKHU

Xopomuio - YpoBeHb
BBITOJIHEHUS pabOTHI OTBEYaET
OO0JIBIIMHCTBY OCHOBHBIX
TpeOOBaHUI, TEOpEeTUYECKOE
coJiepKaHue Kypca OCBOEHO
4aCTUYHO, HO MPO0eIbl He
HOCSIT CYILIECTBEHHOT'O
XapakTepa, Heo0OXO0JUMble
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOCHHBIM MaTepUaIOM B
OCHOBHOM C()OpMHUPOBaHBI,
HEKOTOpbIEe BUJIbI 3a1aHUI
BBINOJIHEHBI C OIIMOKaMHU.

VY 10BIETBOPUTENBHO -
Teopernueckoe conepxaHue
Kypca OCBOCHO YaCTHUYHO,
HE0OXO0TMMBIE TTPAKTHIECKHE
HaBBIKU PaOOTHI HE
chopMHUPOBaHbBI, OOJIBITUHCTBO
MPEAYyCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHUl He
BBIIIOJIHEHO; TIPU
JIOTIOJTHUTEIbHON
CaMOCTOSTENIbHON paboTe Ha
MaTepuaioM Kypca BO3MOKHO
MOBBIIICHUE KaYeCcTBa
BBITIOJTHEHUST YUEOHBIX
3a/IaHUM.

HeynoBieTBopuTeNnbHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00XO0IUMBbIE MTPAKTHYECKHE
HaBbIKU PaOOTHI HE
c(OpMHPOBAHBI,
IIPEYyCMOTPEHHbIE
MIpOrpaMMOM 3aJJaHus HE
BBITIOJTHEHBI

TE€YEHUE OJTHOU Iapsbl U
MPOXOJIUT MOCIIE U3YUCHUS
COOTBETCTBYIOIIETO pa3jena.
bunersl cocToAT U3 BOpocos,
IO3BOJISIONIMX OICHUTh
c(hOopMUPOBAHHOCTH
KoMneTeHnuii. Ha oTBeTEI
otBoauTcs 1,5 gaca.

TecTupoBanue no MpoIeHHON
TeEME

Tect conepxut 20 3agaHuid,
MpaBWIbHBIN OTBET Ha 1

TectupoBanue
OCYIIIECTBIISIETCS, TUOO pH
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3aJlaHue COOTBETCTBYET 1
6aiy. Bpems TectupoBanus -
30 munyt. CTygeHrty
MIPEIOCTABIISCTCS ABE IMOMBITKU
JUTSL IPOXOKJICHHS TECTa.
MaxkcuMaibHas OLeHKa 33 TeCT
- 20 6amnoB. TecT cuutaercs
YCIICIITHO MTPOUICHHBIM, €CIIH
cTyneHT fgan He meHee 60%
MPaBUIILHBIX OTBETOB (HAOpas
He MeHee 12 6aioB).

MIOMOILIY KOMIIBIOTEPHOM
CUCTEMBbI TECTUPOBaHMUSI, TUOO0
C UCIOJIb30BAaHUEM BBIIAHHBIX
TeCT-33JJaHUN Ha OyMaKHOM
Hocutele. Bpems
tectupoBanusd 30 MuH. 3aTeM
OCYIIIECTBIISICTCS POBEPKA
TeCTa 3K3aMEHATOPOM U
BBICTABJISIETCS OLIEHKA
COTJIACHO METOAMKE
BBICTABJICHUS OLICHKH.

HIkana oueHMBaHUS IPOMEKYTOUHOM ATTECTALMM: IK3aAMEH.

IIIxama onieHnBaHus

Omnucanue

OTIINYHO

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, IPEIyCMOTPEHHBIE YU€OHBIM
wi1aHoM. CTy#EeHT NIEMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHHH,
HaBBIKOB MPHUBEIEHHBIM B TalOlMLAX IIOKa3aTeNsiM, OIEepUpyeT
IPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMHU, HABBIKAMU, IPUMEHSIET UX B
CUTYallUsIX NOBBILICHHON CJIOYKHOCTH, HE WCIBITHIBACT 3aTPYAHEHUM
OpU aHAJUTUYECKUX OIepalusaX, NepeHoce 3HaHWW M yMEHUH Ha
HOBBIE, HECTAHAAPTHbIE CUTYALUH.

Xopo1io

BrinonHeHs! Bce BUIbI Y4eOHOM paOOThI, MPEIyCMOTPEHHBIE Y4€OHBIM
m1aHoM. CTyIeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUU,
YMEHUM, HABBIKOB MPUBEJACHHBIM B TAaOJMIIaX MOKA3aTENsIM, OIIEPUPYET
pUOOpPETEHHBIMU 3HAHUSIMU, YMEHUSIMHU, HaBbIKAMH, IPUMEHSET UX B
CUTyallMsX TOBBIIICHHON cioxHOcTU. I[lpu sTOoM MoOryt ObITh
JIOTIYIIIEHbI He3HAYUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPYAHEHUS TIPH
AHATUTHYECKUX OIEpalusiX, MEePeHOCe 3HAHUU U YMEHHI Ha HOBBIE,
HECTAHAAPTHBIC CUTYAIUH.

Y 10BIETBOPUTEIEHO

BoinonHeHs! Bce BUIbI y4eOHOM paboThl, MPEAyCMOTPEHHBIE YU€OHBIM
wi1aHoM. CTyZIEeHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMM,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMuIax IOKa3aTelsM,
JIOTTYCKAlOTCA 3HAUUTEIbHBIE OIIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHWH, yMEHUH, HABBIKOB 110 PSILY ITOKA3aTENEH, CTYI€HT UCIIBITHIBAET
3HAYUTENIBHbIE 3aTPYAHEHHMs NIPU ONEPUPOBAaHUM 3HAHUSAMU U
YMEHMSIMU NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnersopurensHo

He BeimomHen oguH wuiaum  Oosiee  BUAOB  yuyeOHOM  paboThl,
OPEIYyCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYIEHT JI€MOHCTpUpPYET
IOJTHOE OTCYTCTBHE WM HEJOCTaTOYHOE COOTBETCTBHE 3HAHMH,
YMEHUH, HaBBIKOB TIPUBEACHHBIM B TaOJNWIAX IIOKa3aTellsiM,
JIONYCKAIOTCS  3HAYUTENbHbIE OIIMOKH, MPOSBISIETCS OTCYTCTBUE
3HaHUH, yMEHUH, HaBbIKOB IO PsAy MOKazaTesed, CTyIeHT He MOXET
OTIEPHPOBATh 3HAHWSIMA W YMEHHSIMH TPU HMX TIEPEHOCE Ha HOBHIC
CHUTYAIIHH.

7.3. OueHO4YHBbIE CPEACTBA

7.3.1 TeKywmii KOHTPO/b

Komnnexm 3a0anuii 0na evinoanenusn pacuemno-zpaguueckux paoom (PI'P)
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PI'P Nel, uacmp 1

A= 1
3aganue Nel. Jlanbl MmaTpuliibl 4 54
Boimonauts aeiicteus; A > +8B' .

2 2
3aganue No2. [Ipoao/KUTh JTaHHOE MAaTPUYHOE PAaBEHCTBO (24+3B)" —44" —64B =l

Y TIPOBEPUTH €T0 JJIsi MATpUIl A U B 13 nmepBoro 3aaaHusl.
3aganue No3. BEIYHCINUTD ONPEACIUTEIb ABYMS CIIOCO0OAMU: Pa3IOKEHUEM T10 ITEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3azanue Ne4. J{nst naHHOM MaTpullbl HallTH 00paTHYI0 MaTpully. CaenaTh NPOBEPKY.
1 0 2
1 1 0

-1 2 3

3azanue NoS. Peminte MaTpuyHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb poBepKY.

SO R HN R

3ananue Ne6. Hailtu panr MaTpuIbL.

I -1 2 3 7
0 5 4 3 1
2 3 8 9 15

3 -8 2 6 20

PI'P Nel, 3a0anus no pewienuio cucmem JUHEHHBIX a12e0pauyeckKux ypasHeHuil
3azganue Nel. Pemuts cucremy meronoM Kpamepa. Cnenate npoBepKy.

X +4x, —x; =-2

2x, +2x,+3x, =7

3x,+6x, —2x; =1

3aganue No2. Pemmuth cuctemy u3 Nel MeTooM 00paTHON MaTPHILBI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3apanue Ne4. Pemuth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiitu oG1uee pemenue u
YaCTHOE pelICHHUE.
X +x, +2x;+3x, =5
3x,+2x, —4x;, - 2x, =1
Sx, +4x, + 4x,=11
3ananue NoS. Pemuts omHOpOAHYIO crcteMy MetofoM ["aycca. Halitu oGriee pemenue u OCP.
2x, +6x, —9x;, = 9x, =0
4x, —5x,+x,=0
3x,4+3x, = Tx; —4x, =0
X, —3x, 4+ 2x, +5x, =0

PI'P Nel, uacmp 2
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3ananue Nel. Iloka3arh, 4TO BEKTOPHI m,n, p 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTh
m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5—-4,13).

BekTOop ¢ 110 3 TOMY Oa3ucy:

— 7 _
3ajanue No2. Jlansl BekTopel M u " . BBIACHUTH — KOJUIMHEAPHBI JIK BEKTOPBI ¢ 1 b

i =(28,-8,8),71=(-21,6,—-6), a=2m+n,b=27—m.

A .o
3aganue Ne3. Haiitu ‘a‘,ecnn |m|=6-\5, n|=2, (m,n) =135, @ =6n—m.
AABC.Haﬁm ZB,ean A(l;-1;2),B(3:3;2),C(7;:1;2).

3aganue No4. [lan

3amanue NoS. Ilpu kakux 'x° BeKTOpbl 4 u b MEePIEHANKYISPHBI?
a=(x;1;-4),b=(x-3;12; x).

3apanue Ne6. Haiitu rutomanp napasmienorpaMma, IOCTPOSHHOTO Ha BeKTopax ¢ u b

VAN
7| =3, (m, ﬁ)=7g.

m| =12,

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

3amanue No7. Haiitu rtomians tpeyroibauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
a

3ayanue Ne8. JlaHbl BEKTOPHI  ° b,c . BBIACHUTB — KOMIUTaHApHBI JIX BEKTOPBI. Eciu BEKTOPEI

. a,b,c
HE KOMIUIaHApHBI, TO HATH 00beM Napajjiesenunea, HOCTPOEHHOr0 Ha BeKTopax — ° °~ |
OIpEeNIeNIUTh — KaKylo TPOUKY OHU 00pa3yoT.

a(1;-1;5),b(2;4;-2),¢(3;0;1)

3aganue No9. Jlns nuHEiHOTO onepaTopa 4 3a1anbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
Ae,, Ae,, Ae, e

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

e,e,, e .
. 3ammcats MaTpuIily oneparopa 4 B 6azuce !’ 2’ 3 u Haiith oOpa3

x=2e —4e, +e,
3aznanue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUSI U COOCTBEHHbIE BEKTOPHI IMHEHHOTO OIepaTopa,
_(—4 1)
A= .
3aJJaHHOTO B HEKOTOPOM Oaznce MaTpuLei 2
PI'P Ne 1, uacmo 3

[ 7] [
3amanme Nel. TIpsamas ! mpoxomut yepes Touky 4 mapamiensro Bektopy 4 . ITpsivas 2
TIPOXOUT Yepe3 Touky B mepnenmukynsapHo Bextopy /. HaiiTi TouKy nepecedeHus IpaMbIX 1

3azmanue Ne2. [lana npsimas L . IIpsimas L, npoxoaut yepes Touku 4 u B . Haiftu paccrosnue

1 .
OT TOYKHU [IEPECCUCHUS NIPAMBIX ' U % 10 pAMOU .

/- x=—8t-3
ly=3t+4, A(4;0), B(7;3), [,:9x—-12y+2=0.

3aganue Ne3. Haiitu paccTosiHUE OT TOUKH M, 10 mwiockoct & | mpoxosiieit yepes TOUKy
A nepuenmukyspHo BekTopy !, eciu M, 0;1:7), A(2;-1;4), 1(6;22;-3).

Sajanue Ned. Haiftu yron Mesily miockocTsio & 1 miockocTsio P, mpoxomsmeit uepes Touxu
A B, C ooy @:3x+y+4z-28=0, A(5:2;5), B(3;7;0), C(-4;-3;-1).

3aganue NeS. 3amucaTh KAHOHMYECKHE YPAaBHEHMS MPSIMOIL, 3aJaHHOM OOLIMMH ypaBHEHUSIMHU.
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X+2y-9z-10=0;
3x+4y+82z-24=0.

3aganue No6. Haiitu TOUKy nepecedeHus npsmoit ! ymnockoctu & n YTOJ MEXKy HUMH.

P St VD SR W DS
3 4 2

3ananue Ne7. [lpsmas l pOXOouT uepe3 Touku 4 u B. [lpsamas L, IIPOXOAMT Yepe3 TOuKy M

. / [
NEePICHANKYIISIPHO TuiockocTn & . HaiiT yros Mexay npsiMbIMA ' M~ 2 ¥ BBISICHUTB — JIeXKaT
JIM OHU B OJJTHOM IIJIOCKOCTH WJIM CKPEIUBAIOTCA.

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

(x+3)° N y_2 7
Baynanue Ne8. Jlns namnoit kpusoit 49 25 yKa3zaTb (DOKyChI, SKCIIECHTPUCUTET,
nupekTpuchl. [loctponts KpuByr0, 1300pa3uTh HOKYCHI, IUPEKTPHUCHI.

9x* —25y> —18x+200y - 616=0

3ananue No9. [lpuBectu ypaBHEHHE KpUBOU K

KaHOHUYCCKOMY BUAY U ITOCTPOUTH KPUBYIO.

Ilpumepwr 6apuanmoé KOHmMpoIbHBIX padom
Bapmuanr.

1. HaliTu 3HaueHHs MaTpUYHOTO MHOT'OWIEHA F(4)
-1 0
3 2

=—x" +2x —x+4+3,4=
f(x) X X°—x [3 2]
-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

12 1

3 -5 3

7 -1

2. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHLY

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

3 -5 3 1 —2) (—2 3 5}
WX =
(a) 2 7 -1 ©) (—3 4 3 -1 0

5. Pemutsb cucreMy ypaBHEHHH. YKa3aTh oOlIee U OJTHO YaCTHOE pelleHue (a).
Pemmnth cucreMy ¢ moMoIbp0 o0paTHO# MaTpuilsl u o hopmynam 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. Pacnimcats pasnoxkenne Bektopa X mo Bekropam P> 4>"
x:{S,—IZ,l} p:{l,—3,0} q={l,—l,1} r:{O,—l,2}

’ ’
N oy

2. Konnuueapns! 1 Bektopsl ¥ u 9?2
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a={2,01) b={-231) p=2a+2b q=3a-2b

3. Jlana nupamuja ¢ BepiIMHaMU B TOUKaxX 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, , 44,

0) o0beM HpaMUIBI

B) JUIMHY BBICOTBI, ONYIIIEHHON Ha TPaHb 44,4,
A A, A4,

') HAalTH AJMHY MEIUaHbl, IPOBEICHHYIO U3 BEPIIUHBL 1 K pedpy

4. BHIYMCIIHTB [UIOIIAIb [ApaUIeorpaMMa, IOCTPOSHHOro Ha Bektopax @ u O @ — yron
iy (A"

'] [AY

Mexay Bektopamu P u 4

v o T
a=2p+q b=p-3q p|=2 |q|=2 N
Bapuant
1. Haiftu paccTosiHuEe OT TOUKH M, IO INIOCKOCTH (M‘M2M3):
M,(-9;10;2) M, (0;7;-4) M,(4;8-1) M,(-2:1;3)
{x +y+z-2=0
2. BelnmcaTh KAHOHHYECKOE YPaBHEHHE IpsaMoit: \~ —3z+6=0

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

P(0;-1;3) "

3. HaiiTu TouKy nepecedeHus OpsAMOii U TmockocT: | 1

4. Haiitu TOUKy A CHMMETPHYHYIO TOUKe £ OTHOCHTENBEHO MpsAMON I

x-1 'y =z

1 -1 1

5. Hanicats ypaBHEHHE IUIOCKOCTH & MPOXOJSAIIEN Yepe3 TOUKY My HEPIICHINKYIISPHO
(MM,). M,(3;2;0) M, (41;5) M,(2;-1;4)

PAMO : , , .

P

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

Bapuanm 3a0anuiit mecma

-8 2 -6 -3 -13

1.1. HaiiTu paHr MaTpulbl IPUBEICHUEM K CTYIIEHUYaTOMY BUILY =3 B 5

(l —2} _(-2 3 SJ

1.2. PemuTh MaTpuvHOE YpaBHCHHE -3 4 3 -1 0
X +2x,+x,=5
3x —5x, +3x, =7

1.3. Pemmuts cuctemy 1o popmynam Kpamepa 2x +7x%, —x, =13
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2.1. Hanucath pasnokeHue BEKTopa ¥ 10 BEKTOpam pag.r ¥={5,-12 1}, p={1.-3.0} :

g={L-L1} r={0,-12}

2.2. BBIYHCINTD ILIOMWAb IapaJIIeIorpaMMa, TIOCTPOCHHOro Ha BekTopax @ u & @ —yrox
iy (A"

Mexay Bekropamu P u 4

avy e [
kY WY (&'} kY N [ . o a _——
a=2p+q b=p-3q |P\*2,|9’|* , 4
2.3. Jlana nupaMuia ¢ BEpUIMHAMU B TOUKAX A4,4,4, . 4(6,1,3) , 4,(6,-2,-3) , 4,(2,2,0) ,
4,(-5,1,0)
Haii A A, 4,
alTH JUTMHY MEIHUAaHbI, TPOBEICHHYIO U3 BEPIIUHBI I K peOpy

x=2 y-3 z+1

3.1. HaiiTu TOYKy nepeceueHus IpsMoi U IIIOCKOCTH: | 1 -4 g Xry+22-9=0

p P(0;-1;3) "

3.2. HaiiTu Touky ‘! CUMMETPUUHYIO TOuKe I OTHOCHTENBHO MPAMOIA I

x-1 _y
1 -1

1

. M,
3.3. Hamucats ypaBHeHHE MI0ckocTH & mpoxoJsiiel yepes TOUKy ~ ¢ W NeprIeHIuKYIIpHO

pAMOi (M'Ml); M0(3;2;0)’ M1(4;|;5)’ MZ(Z;—I;A,).
2 2 _
4.1. Jlana kpuBas BToporo nopsiaka © 4 ~12x+16y+16 =0 T1onyuyy, kanonmueckoe

ypaBHEHHE KPUBOI U MOCTPOUTH €€.

] ' '
4 2. COCTaBI/ITB MaTpHIly Nlepexona ot Gasuca €€ k Gasucy €€ 0%
w, 4] ]
el = Zel +e2 +e}, o —e, (?2 +c1, cl —e, +2e, +e

, €CIIH

7.3.2 IIpoMexyTOYHASI ATTECTALUSA

Bonpocet k skzameny (1 cemecmp ounoii popmor odyuenusn, 1 cemecmp 3a0unoit gopmot

00yuenus)

Matpu1ibl, TUTIBI MATPHII.

Onepanuy ¢ MaTpullaMu, UX CBOMCTBA.

YMHOXKEHHE MMPAMOYTOJIBHBIX MAaTPHUII.

MatpuuHas ¢popMa 3alIMCH CUCTEMBI IMHEHHBIX aNreOpanyecKux ypaBHEHHH.

Onpenenureny U UX CBOWCTBA.

[TonsTue OIPCACIIUTCIIA. MI/IHOpLI )4 anre6paI/IquKI/Ie JOITIOJTHCHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHH, OCHOBHBIE TOHATHS U
OlpesIeIIeHusl.

ITpaBuio Kpamepa penieHrsi CUCTEM JTMHEMHBIX YPaBHEHUM.

OOpatHas MaTpulla U €€ BEIYUCIICHHE. Y CIIOBUE CYIIECTBOBAHMS OOpaTHOM
MATPHIIBI.

Pemienune cucrem TMHEWHBIX anreOpandyecKkux ypaBHEHHIH METOAOM 00paTHOM
MaTpPHUIIBL.

Meron ['aycca pemenus CUCTEM JTMHEWHBIX YpaBHEHUM.

Pemenne IMPOU3BOJIBHBIX CUCTCM JIMHENHBIX ypaBHeHI/Iﬁ MCTOAOM Faycca.

Panr matpuiel. Teopema Kponekepa — Kanemm.
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OIHOPOAHBIE CUCTEMBI TUHEUHBIX YpaBHEHHI. KpuTepuii cylecTBOBaHUS

HETPUBUAIIBHBIX PELICHUM. OIIK-1

[ToHsiTHEe BeKTOpa M JIMHEHHbBIC ONIEpalliy HaJl BEKTOPAMH, CBOMCTBA OlEepaIlvil.

JluneitHast KOMOMHAITMS BEKTOPOB.

JIuneiiHas He3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUUYECKUX BEKTOPOB.
Kpurepuii TMHENHON 3aBUCHMOCTH.

[Tonsitue 6a3uca. KoopamnaTel BekTopa.

OproHopMupoBaHHbBI 0a3uc. Pa3nokeHne BeKTopa 1o BeKTopam Oasmuca.

Y1opsgoueHHas TpOKa BEKTOPOB.

CkaysipHOE, BEKTOPHOE U CMEIIaHHOE TIPOU3BEICHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3uce.

VcnoBus OPTOIrOHAJIbHOCTH, KOJIJIMHCAPHOCTH 1 KOMILJIAHAPHOCTHU BEKTOPOB.

JInHelHbIe IPOCTpaHCTBA.

Matpuiia nepexoza ot 6a3uca kK 0a3ucy.

CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUSI MATPHUIIBI.

Cuctembl KOOpAUHAT. [[eKapTOBBI MPAMOYTOIbHBIE KOOPAMHATHI HA INIOCKOCTH U B
MIPOCTPAHCTBE.

IlomsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTHU U IIPSIMOU.

Brruucnenue paccTossHUN MEXy 1BYMsI TOYKaMH, TOYKOM U IPSMOM, TOUKOU U
IJIOCKOCTBIO.

Brrunciaenue PACCTOSAHNA MCXKAY CKPCIIMBAOIIMMHUCA ITPSIMBIMH.

Brruucnenue YIJIOB MEXKAY ABYMS IIPSAMBIMU, HpHMOﬁ U INIOCKOCTBIO, IBYMS
IIJIOCKOCTAMMU.

KpuBblie BTOpOro nopsiika uX reOMETpU4eCKHe CBOMCTBA U YPaBHEHUS.
[IpuBeieHre KpUBOM BTOPOro NOPsJIKA K KAHOHUYECKOMY BUAY.

Kanonnueckue ypaBHEHUsI SJUTUIICA, TUTIEPOOJIBI, 1apabOoIIbI.

YPaBHeHI/Ie ITOBCPXHOCTHU BTOPOT'O ITOPAIAKA.

KanoHndeckne ypaBHEHUs Cephl, SIUTATICOUA, KOHYCOB, TUTIEPOOIIOUIOB,
11apaboI0uI0B.

Tunosbie BApUAHTHI OKJIETOB
1o qucuuiuivee «JInneiinas aaredpa»

MUHHCTEPCTBO HAYKU U BBICIUIET'O OBPAZOBAHM S POCCUMCKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIIEI'O OFPASOBAHUSA
«MOCKOBCKHU MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

Huctunmuna  «JIuHeiHas anreopay
Kypc 1, cemectp 1 .
9K3AMEHAIIMOHHBIN BUJIET

1. Onpenennurenu U X CBOWCTBA.

1 2 -1 2
2. Pemuts MatpuuHoe ypaBHenne XB =4, ecnu .
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{xl +2x, =1
3. PeluTh CHCTEMY METOIOM 06paTHOM Matpuipr (20 ~3%2 =12
4. Jlane! BexTopel ¢ = (73:9:8), b =(=3.1-2), ¢ =(-810.-10) Tpopepurs — KOMIIAHAPHE! 1

onu. Ecnu HeT, HaliTn 00beM Napaienenue/a, TI0OCTPOEHHOro Ha BeKTopax 4:b.¢.
5. Haiitu yron mexxay Bektopamu ¢ =~ (1,-2,-2) y b=(20.1)

YTBepxkaeHo Ha 3acenannu kageapel Matemarukay « 31» 03 2026 r., mporokon Ne 7
3aB. kadenpoit O.M. bapanona / /

MMHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHU S POCCUCKON
OEJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/IEHUE BBICHIEI'O OBPA3OBAHIA
«MOCKOBCKHUM MOJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWI NOJIUTEX)

Juctunuaa  «JIuHeiHas anreopay
Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHBIN BUWIET

1. Jluneitnas komOuHanus BektopoB. basuc. Koopaunatel BekTopa.

1 2 -1
2. Bprunciuts onpeaenuTens MaTpULbl c=4" , €CIIH ! .
4x;—2x;, +3x3 =12,
X +5x;, =3x; =1,
2x;+3x, —2x; = 3.

3. Pemnre cucremy ypaBHeHuil metonoM I'aycca

4. Iokasats, uro Bekroper == =203 p=(2-LD ogpasyior Gasuc B
IIPOCTPAHCTBE.

5. Jlano o6mee ypasuenne mpsivoit > T3 73=0 Hamucars: ypaBHenne mpsmoii ¢

YIJIOBBIM KO3 (QHUIIMEHTOM; YpaBHEHHUE NMPSMON B OTpe3Kax; HOPMaJIbHOE YpaBHEHHUE MPSIMOM.

VYTBepxkeHo Ha 3aceqanuu Kadeapsl «Matematuka» « 31» 03 2026 r., nporokosn Ne 7
3aB. kadenpoit O.M. bapanona / /

Jli1g ipoBeieHHsI TPOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYJEHTOB B IMCTAaHIIMOHHOM (popmare B
pa3paboTaHHbIX Kadeapoil «MaTemMaTuka» OHJIAH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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