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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110
AUCHUILINHE

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

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpuoOpeTeHNe CTYACHTaMHU IIUPOKOI0 Kpyra MaTeMaTHYeCKIX 3HAHUH, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY H JIEAYKTUBHOMY MBIIIJICHUIO HAPSIILY
C Pa3BUTHEM MATEMAaTHYE€CKON MHTYULINH;

- YMEHHE CTYACHTAaMH Pa3BUBATh HABBIKU CAMOCTOSTEILHOTO N3YUEHHs YIeOHON U HAy4YHOU
JUTEPATYpPhl, COAECPKALIEH MATEMAaTUUECKHE CBEICHUS U PE3Y/IbTaThl;

- TOATOTOBKY CTYAEHTOB K JESTEIbHOCTH B COOTBETCTBHM C KBaJTH(PHKAIIMOHHOM
XapaKTepUCTUKOM OakanaBpa IO HAIPABICHUIO, B TOM 4Kciie GOpMUPOBAHUE YMEHHUI HCIIONIb30BATh
OCBOCHHBIE MAaTEMAaTUUYECKHUE METO/IbI B TPO(PECCHOHATBHON IEATEIIbHOCTH.

- IOJrOTOBKY BBICOKOKBaJIU(UIIMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOMH
TypOYJIIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOH IU(PPOBON IKOHOMHKH.

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

- OCBOGHHE CTYyJIEHTAMH OCHOBHBIX IOHSTHH, METOJIO0B, (HOPMUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO OJITOTOBKY, HEOOXOIUMYIO JIJIsl YCIIEITHOTO PEIIeHUs TPUKIATHBIX 3a7a4;

- gopmupoBanue y cTyaeHTa TpedyemMoro Habopa KOMIETEHIUH, COOTBETCTBYIOIIUX €TO
HAIPAaBIECHUIO MOJMOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenue o qucuuiuinHe «JIuHeiHas anreGpa» HampaBiIeHO Ha GOPMHUPOBAHUE y O0ydarOIUXCs
cienyromux kommnereHuuil B coorBeTcTBUU ¢ PI'OC 23.03.03 «OkcruryaTanusi TPaHCIOPTHO —
TEXHOJIOTUYECKHUX MAIllMH U KOMILJIEKCOB» (YpOBEHb OakanaBpuaTa), YTBEp)KIEHHBIM IPHUKa30M
Muno6pnayku Poccun ot 07.08.2020 Ne 916:

Koa v HanumeHoBaHue
KOMIIEeTeHIM A

HHZ[HKaTOPLI JHOCTHKCHUSA
KOMIIETCHIIUN

OIIK-1 CniocobeH mpuMeHsITh
€CTECTBEHHOHAYYHbBIC U OOIIENHKEHEPHBIE
3HaHUs, METO/Ibl MATEMATUYECKOIO aHAIU3a U
MOJICIUPOBAHUS B MPOGECCHOHATHHOM
JeATETbHOCTH

HOIIK-1.1

Hcrnonb3yeT MeTo/1bl MAaTeMaTHIYECKOro aHaIn3a U
MOJICIIUPOBAHUSI ISl PELICHUS IPUKIIATHBIX 3a/1a4
B ipodeccroHansHOM chepe

HOIIK-1.2

YMeer  uCHoNb30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUINH B
po()eCCUOHANBHON JICITENBHOCTH, NPUMEHSThH
METOJIBI MAaTeMaTUYECKOro aHanusa 51
MOJCIINPOBAHUS TEOPETUUYECKUX u
3KCIEPUMEHTAIIbHBIX UCCIIEAOBAHUN

NOIIK-1.10

YMeeT mpUMEHSTh 3HaHUS O IpeaMeTe U 00JIacTH
TpyJa NpoeccHoHaIbHOM AeSTETbHOCTH

2. MecTO IMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JuctunimHa OTHOCUTCS K oOs3arenbHOi uactu Onoka bBl: Moaynes «Marematudyeckue u
€CTECTBEHHO-HAYYHBIE JUCIUILIHHBDY.
E€ usyuenue obecrnieunBaeT H3yueHUE TUCIUTIINH:
B obazamenvrou wvacmu:
- MaTeMaTUYEeCKUI aHaIu3;
- (pusmka;
- OCHOBBI aBTOMOOHIIBHOM 3JIEKTPOTEXHUKH U AJIEKTPOHHUKH,;



- TEOPETUYECKASI MEXAHUKA;

- COMPOTUBJIEHNE MATEPHUAJIOB;

- TUJIPABJIMKA U TUIPONTHEBMOIIPUBO/L;

- JKOHOMHUKA Y YIIPABJICHUE MPEANPUITUEM;

- TEOpHUS BEPOSATHOCTEN U MAaTEMATHYECKAas CTATUCTHKA.

3. CTpyKTypa M cojiep:KaHHe U CHUILTUHBI

OO01mas Tpy10eMKOCTh TUCHUTUTHHBI COCTABISIET 3 3a4eTHBIC eqUHUIBI -108 yacos.

3.1.  Buasel yueOHOii padoThI M TPY10€MKOCTH

n/n Bun yueOHo# padoThI KO";I;:I)?TBO Cemectp 1
AyIMTOpHBIC 3AaHATHS 48 48
B Tom uucne:
Jlekuun 16 16
1.
CeMuHapCcKue/IPaKTHUECKUE 3aHITUS 32 32
* JIabopaTopHbIe 3aHATHUS - -
> CamocroniTesibHasi padoTa 60 60
IIpomexyTouHasi aTTeCTALMUSA
9K3aMEeH 6] 6]
Hroro 108 108

3.2. TemaTruueckuii MJIaH U3yYeHUsI TUCUUILTHHBI

TpynoemkocTs, 4yac
AynurTopHasi padora
Camo
Pazneanl/TeMbl
s B Cemuna | JTa6op | IIpaxt | €TOHT
JAMCIMILTHHBI ¢ Jle | pckume/ | aTopH |muecka | ¢1PHA
ero KI[ |[IpaKTU4 | bIe i i
15071 €CKHE |3aHATH | IOATrOT pabot
3aHATH a1 OBKa a
Pasznea 1. DieMeHTHI JTHHEIHOMI
38 6 12 0 0 20
ajredpsl
Tema 1. Marpuupl, ASHCTBUS Ha
P 6 2 2 0 0 2
MaTpHUIlaMHU.




1.2

Tema 2. Onpenenurenu, ux CBOMCTBa
Y BbIYMCIIeHHe. MaTpuyHas 3aruch
CHUCTEMBbI JINHEHHBIX YPAaBHEHUN.

1.3

Tema 3. OOpaTHas MaTpHIla U €€
BbIUKCIICHUE. MaTpHUyHas 3a1uch
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

1.4

Tema 4. CucteMbl JIMHEHHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHBIC TTOHSTUS U ONPEICICHUSI.
Pemenue cucreM TUHEHHBIX
ypaBHeHu# MeronoM Kpamepa,
METOJ0M OOpaTHOW MaTPHIIbI

1.5

Tema 5. Pemenne cucreM JTMHEHHBIX
ypaBHeHul MeTonoM ["aycca. Panr
Marpuiibl. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Meroa I'aycca B
MPOU3BOJIBHBIX CUCTEMAaX JIMHEUHBIX
ypaBHeHUH. OAHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Paznen 2. BekTopbl.

34

10

20

2.1

Tema 1. JIunelinple omnepanuu Hajg
BEKTOpaMH, UX CBOMCTBA. JInHeiHbIE
KOMOMHAaIMK BeKTOpoB. JInHeiHO
HE3aBUCHMBIE U JINHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tema 2. ITonsTue Oa3muca.
Koopaunarts! BekTopa.
KonnmaeapHOCTh, OPTOrOHATBEHOCTD U
KOMILIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CxansipHOE POU3BEIECHHUE
BEKTOPOB U €r0 CBOWCTBAa. BexTtopHoe
IIPOU3BENICHUE IBYX BEKTOPOB, €T0
CBOMCTBA.

2.4

Tewma 4. CmernianHO€ MPOU3BEICHHE
TpeX BEKTOPOB M €r0 CBOMCTBA.
Brruncnenmne oobema
napajuiefienumnena. Y clioBue
KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.
OpToHOPMUPOBAHHBIH Oa3uc.
Brruncnenue ckanspHOro, BEKTOPHOTO




Y CMELIaHHOTO IIPOU3BEICHUN
BEKTOPOB, 33/IaHHBIX KOOPAUHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
Pa3zmepHoCTh M 06a31UC IMHEHHOTO
IIPOCTPAHCTBA.

Marpuia nepexoza ot 6asuca K
0a3ucy mpeodpazoBaHre KOOPAHHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
CoOcTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS IMHEHHOTO
oreparopa.

Pa3zgen 3. KoMmiekcHbIEe YACIA U
MHOI'0YJICHBI

14

3.1

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

3.2

Tema 2. Onepanuu Haj
KOMILIEKCHBIMH YHCIaMH.
PasnoxeHne MHOroujieHa Ha
MHOXHUTEJIN OCHOBHAS TeopeMa
anreopsl

Pa3znen 4. Anaauruueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tewma 2. Paznuunblie TUIIBI ypaBHEHUN
MPSAMON Ha TIIIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosnoxeHue
IIPSAMBIX HA IIJIOCKOCTH U B
IIPOCTpaHCTBE. Brruncnenue
PacCTOSTHUN MEXAY ABYMS TOUKaMH,
TOYKOH U mpsiMoii. Bzanmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Beluncienne paccTossHUN MEXKIY
TOYKOH U TUNIOCKOCTBIO

4.4

Tewma 4. Kpussie BTOporo nopsjika ux
r€OMETPUUYECKHE CBOWCTBA.
YpaBHEeHUs 3ITUIICA, TUIIEPOOITHI,
napabossl O011ee ypaBHEHHE KPUBOIH




BTOpOro nopsiaka. [lpusenenue
KPUBBIX BTOPOI'O MOPsAKA K
KaHOHM4YeCKoMY Buy. [loBepxHOCTH
BTOPOT'O NOPAAKA

Hroro | 108 16 32 0 0 60

3.3. Coaeprxanue pa3aeaoB JUCHUIIIMHBI

BBenenue

[Ipenmer, 3amaun U colep:kaHue TUCHUILUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTUSA JUCLUIUIUHBIL.
CrpykTypa Kypca, ero MecTo M pojib B IOATOTOBKE OaKaiaBpa, CBSA3b C IPYTMMHU AUCIUTUIMHAMU.

Pa3nes 1. DineMeHTBI JIMHEHHOI ajaredpbl

Tema 1. MaTpuubl 1 onpeaeuTeH.

[Tonsitue Mmatpuubl. Buasl matpun. JeiictBus Hag matpunamu. Onepanuy Haj MaTpULlaMU 1
ux cBoiictBa. OmnpenenuTeny, UX CBOWCTBA U BbluncieHus. [loHaTus MuHopa u anredGpanyeckoro
nononHeHus. PasnokeHue ompenenuTens MO 3J€MEHTaM CTPOKM WM cTojiOua. Beluncienue
OINIPEACIUTENEH PA3IIMYHOTO MTOPSAIKA.

OOpaTHas MaTpHIla U aTOPUTM €€ BBIYHCICHUS. DIIeMEHTapHbIe MPeo0pa30oBaHMs MATPHIL.
[TpuBeneHre MaTPUIIBl K TUArOHAIHLHOMY WIIHM TparenueBUIHOMY BUay. MaTtpuunas gopma 3amucu
CUCTEMBI JINHEHHBIX alredpandecknux ypaBHeHUU. PaHr MaTpuLibL.

Tema 2. Pemienue cucrem JIMHEHHBIX ajire0paniyecKux ypaBHeHUI.

CucreMbl TUHEHHBIX anreOpanvyeckuX ypaBHEHUU, OCHOBHBIE MOHATHA. Perenue cucrem
JTUHEHHBIX ypaBHeHH MeTogoM Kpamepa, metogom oOpaTHoit MaTpullsl, MeTosioM ["aycca. Teopema
Kponekepa — Kanemnu. Pemenue npon3BoibHBIX CUCTEM JIMHEMHBIX YpaBHEHUN MeTozioM [aycca.
Pelenre oqHOPOAHBIX CUCTEM JIMHEMHBIX YpaBHEHUNU. KpuTepuii CylecTBOBaHS HETPUBUAIIBHBIX
pELIEHU.

Pa3nes 2. DiieMeHThI BeKTOPHOIi ajiredpbl

Tema 1. JluneitHble omepalnuu HaJ BEKTOpaMH, MX CBOWCTBa. JIMHEHHBIE KOMOWHAIUU
BEKTOpOB. JIMHEIHas 3aBUCMMOCTh M HE3aBHCUMOCTH BEKTOPOB. ba3nc CHUCTEMBI BEKTOPOB.
EnmHcTBEHHOCTH pa3iiokeHus BeKTopa 1o 6asucy. OpToHOpMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJIILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BplunciieHne ckaispHOro,
BEKTOPHOTO M  CMEIIAHHOTO IPOW3BEIEHUN  BEKTOPOB, 3aJaHHBIX KOOpJAMHATaMU B
OpPTOHOPMHUPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npoctpaHcTBa. [loHsTHE O0a3uca MPOCTPaHCTBA TI'E€OMETPHUUECKHUX
BeKTOpoB. [IpeoOpazoBaHune MaTpHIbl JIMHEHHOTO oneparopa IpH mnepexone oT Oaszuca Kk Oasucy.
Cob6cTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

Pa3zgen 3. KoMIiekcHBIE YHCIa U MHOTOYJIEHbI

IlonsaTe KOMIUIEKCHOTO uyucia. @POpMBI 3alUCU  KOMIUIEKCHBIX u4ucen. JleWcTBus Han
KOMILUTEKCHbIMH unciamu. @opmyna Myaspa. 3BinedeHne KOpHs n-0i NOJI0KUTEIBHON CTEIIEHU U3
KOMILJIEKCHOTO Yncia. Pa3noxkeHne MHOrouwieHa Ha MHOXHUTeIH. OCHOBHAs Teopema aiareophl.



Paznen 4. AHaanTH4YeCKasi reOMeTPUs

Cucrembl koopauHat. JlekapToOBbI MPSAMOYTOJIbHBIE KOOPJMHATHI HA TNIOCKOCTH U B IIPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Paznuunble THUIBI ypaBHEHUH INIOCKOCTU U ypaBHEHUH NPSAMOiL (Ha IVIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienre pacCTosiHUM MEXAY TBYMSI TOUKAMH, TOYKOW M PSIMOM, TOUKOHN U TJIOCKOCTHIO.
Briuucnenue paccTossHUs MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brrunciienue yrioB Mexay ABYMs IPSIMBIMU, PSMOU M TIJIOCKOCTBIO, ABYMS INIOCKOCTSIMU.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOr0 MOPSAKA

KpuBbie BTOpOro mopsijaka, UX I€OMETPUYECKHE CBOWCTBA W ypaBHeHUs. [IpuBenenue KpuBoi
BTOPOTO MOPSKA K KAHOHUYECKOMY BHU]TY.

YpaBHEHHE MOBEPXHOCTH BTOpPOro mopsaka. KaHoHWdYeckne ypaBHEHHS cQephl, SJUIAIICOMA,
KOHYCa, rurep0osionia, napadbosaona.

3.4. TemaTuka NpakTHYeCKHUX 3aHITHI MO0 JUCHUNINHE
«JIuneiinas aaredpa»

Ne 3ansaTus Tema 3ansTHS

1 Paznes 1. DineMeHTBI JIMHeHHOI aaredpbl. MaTpuiibl, 1eHCTBUS
HaJ MaTpULAMH.

2 Onpenenureny, UX CBOWCTBA U BbIYUCIIEHHE. MaTpuiHas 3anuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOpartHasi MaTpHIIa U €€ BEIYUCIICHHE.
CucTeMbl TMHEHHBIX aNreOpanvyeckux ypaBHEHHH, OCHOBHbIE

4 IIOHATUS U ONpeJeIeHUs. Penienue cucTem JINHEUHBIX YPaBHEHUN
metonoM Kpamepa, meroiom 00paTHOM MaTpUIlb!

5 Pemenne cucrem nuHenHbIX ypaBHeHUM MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Meron I'aycca B pOM3BOJIBHBIX CUCTEMAX JIMHEHHBIX YPABHEHUM.

OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Paznen 2. DuieMeHTBbI BeKTOPHOHM aJjre0pbl. BekrTopsl.
JInneliHble omepanyMM HaJ BEKTOpaMH, UX CBOMCTBA. JIMHeWHOe
7 IIPOCTPAHCTBO I€OMETPUYECKUX BEKTOpOB. I[loHsATHE JMHEWHOU
KOMOMHAIlUM BEKTOPOB. JIMHEHHO He3aBUCHMbIE W JIMHEHHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[TonsiTue ©Oa3uca MpoOCTpaHCTBA TE€OMETPUUYECKUX BEKTOPOB.

8 Koopaunats! BEKTODA. OpTOHOPMUPOBAHHBIN 6asuc.
KonnuHueapHOCTh,  OpPTOTOHANBHOCTH M KOMILJIAHAPHOCTH
BEKTOPOB.
CkansipHOE TPOU3BEJEHHE BEKTOPOB M €r0 CBOWMCTBA. YCIIOBHE
9 OpPTOTOHAJILHOCTH BEKTOPOB. BekTOpHOE IpOoM3BENEHUE NBYX

BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMmeniaHHOe MPOM3BEIEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Breruncienne o0bemMa mapajienienuiea U MupaMubl. Y CIIOBUE
10 KOMILJIAHAPDHOCTH  BEKTOPOB. Boluucnenne  ckaisipHOroO,
BEKTOPHOTO ¥ CMEIIAHHOTO MPOW3BEICHUN BEKTOPOB, 3aJaHHBIX
KOOpJMHATAMH B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneitnple mpocTpaHcTBa. PasmepHocTh W 0a3uc JHMHEHHOTO
MIPOCTPAHCTBA.

11




Marpumia nepexomga ot Oasuca k 0Oasucy. I[IpeoOpasoBanue
KOOpJMHAT BEKTOpa TMpu U3MeHeHuH Oasuca. JluHelHbIe
orepaTopsl, ACUCTBUS ¢ TMHEHHBIMU orneparopamu. CoOCTBEHHbIE
BEKTOPHI M COOCTBCHHBIC 3HAUCHHSI MATPHIIHI

Pa3zgen 3. KommiekcHbIe 4Hc/Ia H MHOTOYJIEeHBI MHOXECTBO
KOMIUIEKCHBIX uuncel. Dopmbl 3aMuCH KOMIUIEKCHBIX YHCEIL.
JleWicTBus ~ HaA ~ KOMIUIEKCHBIMH  4YHCJIaMH.  Pa3zioxkeHue
MHOTO4JIeHAa Ha MHOXKUTEIN, OCHOBHAs TeOpemMa aJireopbl

12

Paznen 4. AHaanTH4YecKasi reoMeTpUs
CI/ICTCMBI KOOpI[I/IHaT. PaSJII/I‘IHBIe THUIIBI ypaBHeHI/Iﬁ IIJIOCKOCTHU

13

14 Pasnuynble TUOBI ypaBHEHMH NpsIMONW Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15 B3auMHOe pacnonokeHue MpsMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BrIuncieHne pacCTOSIHUN MEKy ABYMsI TOUKaMHU,
TOYKOW U mOpssMON.  BblUMCIEHHME  pacCTOSHUSA ~ MEXIY
CKpEIMBAIOIIMMUCA  OpsMbIMU. B3aumMHOe  pacnonoxeHue
IJIOCKOCTEeW. BbluncieHnne paccTOSHUA MeXAYy TOYKOW U
IJIOCKOCTBIO

16 KpuBble BTOpOro mopsiika HX TI€OMETPUYECKHE CBOICTBA.
VYpaBHeHus smumrca, runepoosl, napadonsr OOmiee ypaBHEHHE
KpUBO# BToporo nopsiaka. [IpuBeneHie KpuBoil BTOPOro Mopsijika
K KaHOHM4eCKOoMY BHy. IloBepXHOCTH BTOPOro nopsiaka

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCTbI

DI'OC 23.03.03 «Dxkcrunyaranus TPaHCIIOPTHO — TEXHOJOTUYECKUX MAlIUH U KOMIUJIEKCOB)
(ypoBeHb OakanaBpuata). Y TBepkaEH npukazoM MunoOpuayku Poccun ot 07.08.2020 Ne 916.
AkaneMudeckuil y4eOHBIM TUIaH TO HampaBleHuto moAarotoBku:. 23.03.03 «Dkcmmyaranus
TPAHCIIOPTHO — TEXHOJOTMUYECKUX MalluH U KoMmIuiekcoB» Ilpoduib: WHXUHUPUHT U
HKCIUTyaTalys TPaHCIIOPTHBIX cucTeM. PopMbl 00ydeHUs — O4Has, 3a04Hast. 2026.

Marpuiia COOTBETCTBUM KOMIETEHIIMI O HampapiieHuio nmoArotoBku 23.03.03 «Okcryaramms
TPAHCHOPTHO — TEXHOJOTMYECKUX MallMH U KoMIUlekcoB» (OOpa3oBaTenbHas Nporpamma:
ABTOMOOWJIM U TPAHCIIOPTHO-JIOTUCTUYECKHE cucTeMbl. @opMbl 00ydeHus: ouHas. 2026.

Vka3 IIpesunenra Poccuiickoit @enepauuu ot 01.12.2016 Ne 642 «Crparerun Hay4dHO-
TEeXHOJIOrn4eckoro passutus Poccuniickoit deneparum».

[Tpuka3 MunucrepctBa o6pazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0  yrBepxaenun  [lopsinka  mpuUMEHEHHs  OpraHM3alMSIMHM,  OCYHIECTBIISIOIIMMU
00pa30BaTENbHYIO JIEATENBbHOCTD, 3JIEKTPOHHOTO O0YUYEHNs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI NP peanu3aiui 00pa3oBaTeIbHBIX IPOTPAMM).

4.2.  OcHoBHasi JuTEpaTypa

3abonorckuii B.C. Jluneiinas anrebpa u aHanuTHIEeCKast TeoMeTpus (yaeOHBIN KOMIUIEKC):
yuebHoe nocobdue, 2-e uza. Crep. M.: Uzn-so UHOPA-M, 2022. 309 c. (Briciiee o6pa3oBaHue:
OakanaBpuar).

Cupotuna U.K. Jluneitnas anreOpa 1 aHanUTUYECKasi TEOMETPHUS: HHTEPAKTUBHBINA Kypc:
yuebHoe mocobue s By30B. CII6, M3n-Bo Jlans, 2022. 180 c.
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3. Kypc nexkuumii mo smHeiHO# anreOpe M aHATUTHUYECKOW TreoMeTpuu: ydeOHoe mocobue. //

Kynpsasues b.1O., Matsm B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponnslit pecypc.]

4.3. JlomoJsHMTeJbHAsI JJUTEpPaTypa

1. Kparkuii Kypc BbICIIEH MaTeMaTHKU [ DJIEKTPOHHBIN pecypc]: yuel. - DneKkTpoH. aaH. - MockBa:
Hamkos u K, 2017. - 510 c. [Pesxum moctyma: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
9KpaHa.] .

2. 3yokoB B.I'., JlaxoBckuii B.A., MapteiHenko A.M., Munocue B.b., Ilymkaps E.A. Kypc
MaTEMaTUKH JJI1 TEXHUYECKUX BBICIINX yueOHbIX 3aBefeHuid. Yactu 1-4. M.: MI'T1VY, 2012. 400
9K3.

3. Winbun B.A., [To3usk O.I'. Ananutnyeckas reomerpusi. M.: Hayka. ['naB. pen-us puzuko-maTeMm.
nuT-pel, 1988. 224 c.

4. bexnemuiues, J[.B. Pemenue 3ana4y u3 Kypca aHaJIUTUUYECKONM F€OMETPUM U JIMHEHHOW anreOpsl
[DnexTpoHHBIH pecypc]: yue0. mocobue - DnekTpoH. naH. - MockBa: @uszmatiurt, 2014. - 192 c.
[Pesxxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ skpaHa. |

4.4. DiekTpoHHbIe 00pa3oBaTe/ibHbIE Pecypchl

[TpoBenenue 3aHATHI W aTTecTalMii BO3MOXHO B JHUCTAaHLIMOHHOM (opMmare ¢ NpPUMEHEHHEM
CUCTEMBl JUCTaHIMOHHOrO o0yuyenus yHusepcutera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaenpoil «MaremaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrPaMMBI:.

Hazsanue D0OP

JluneitHas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHvecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843
JIuneitHas anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAIIMTUYCCKAsA rCcOMCTPUA

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeneHuss paboT B JUCTAHUMOHHOM (opMmaTre YCTaHABIUBAECTCS OTAEIbHBIMU
pacnopspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/Wiu IEHTPOM yueOHO-METOIUYECKON paboTHI.

Kamz[mﬁ CTy,I[GHT O6GCH€‘I€H I/IH)II/IBI/IleaJ'II)HI)IM HGOFpaHI/I‘-IGHHBIM I[OCTyl'IOM K 3J'I€KTpOHHOI71

OMOJIMOTEKE MOCKOBCKOIO ITOJIMTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘leCKI/Ie MaTepuajibl B 3JICKTPOHHOM BHIC,

Mpe/ICTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «l{leHTp MaTeMaTH4YeCKOro 00pa3oBaHUs»

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

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

ITone3nrie y‘{C6H0-MeTOIlI/I‘{eCKI/IC u I/IH(I)OpMaI_II/IOHHLIC MaTCpHraIbl IPECACTABIICHBI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaLII/IOHHO-TCHGKOMMYHI/IKaI_II/IOHHOﬁ CCTHU «I/IHTepHeT» IJI1 OCBOCHUA

JTUCHUTUTMHBL: Www.matematikalegko.ru>studentu, wWww.i-exam.ru.
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4.5. JIneH3M0HHOEe W CBOOOTHO PACTIPOCTPAHsIEMOe IPOrPaMMHOE

o0ecreyeHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Enunblii peectp
(mpaBoobsagaren | (JHIEH3HOHHOE, | POCCHHCKUX MPOrpamMm IJisi
b) CBO0OHO 9BM u B/l (mpu Hagau4um)
pacnpocTpaHsieM
oe)
1 [Astra Linux | OOO JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoppeMeHHbIe npodeccHOHATBbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetu UHTepHeT, TOCTYNHBIX /151 OCBOCHHUS TUCIUIIUHBI:

HaunmenoBanue

Ccbliika Ha pecypce

HoctynHocrs

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocTtynHa B cetn

WnTepHer 6e3

00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICLIET0 00pa30BaHUS

m/ .
OrpaHUYECHUN
Uudopmannonnsie pecypest Cetn | http:// www.consultant.ru | Toctymuo
KoncynbrantlIroc
ITopran ®enepanbHbIX
FoCylapCTBEHHbIX http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

.ru/

Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
Wntepner 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | JoctynHa B cetn

Wntepner 6e3
OTpaHUYCHUHN
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IIpodeccnonanbHbie 6a3b1 JAHHBIX

baza nanHbIx HaydIHOU http://www.elibrary.ru HoctymHo

3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JocrymHo
noJInTeMaTH4eckas peepaTuBHO-
oubnuorpaduueckas u
HaYKOMCTpHUUCCKaA
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHH‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

MarepuanbHO — TeXHHUYecKast 0a3a yHHBEpcHUTeTa 00eCIeyrBaeT MPOBEIEHUE BCEX BHUIOB
3aHATHH, NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTApHBIM U
IIPOTUBOMNOXAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Maremaruka» He pacrosiaraeT coOCTBEHHBIM ayTUTOPHBIM (POHJIOM U UCTIONIb3YeT
y4eOHBIE ayTUTOpUH U3 001Iero (POHa YHUBEPCHUTETA.

[lpuy HeoOXxoaMMOCTHM Ui MpPOBEACHUS HHTEPAKTHBHBIX IPAKTMYECKUX  3aHATHH
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTozmqecnme PEKOMEHIANUNA

6.1. MeToauyeckue peKOMEHAANUM AJIS NIPenoaaBares
10 OPraHMu3anuu 00yYeHust

[Ipexxne Bcero, cienyer oOpaTUTh BHHUMAaHHUE CTYICHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-Tu00 CreuaibHOM (JIOMOJIHUTEIEHOMN ) MOJTOTOBKH U
BIIOJIHE MOXXET OBITh YCIEIIHO M3YYeH, €CIM CTYACHTHI OYAYyT MOCEUaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAallTHUE 3aJaHus U T0JIb30BaThCs (IMPU HEOOXOJMMOCTH) CHCTEMOM IIJIAHOBBIX
KOHCYJIbTAIIMI B TEYEHUE KaXKJI0ro ceMecTpa. Bomenmme B Kypc MaTeMaTHUKU Pa3leibl SIBISIOTCS
KJIACCUYECKUMH, B TO € BPEMsI OHU TMPAKTHYECKH OPUEHTHUPOBAHBI, TaK KaK MMEIOT HIUPOKOE
pacnpocTpaHEHHUe JJisl PeLIeHUsl pa3HOTo poja 3aJad BHYTPU CaMOW MaTEMaTHUKH W MPUKIIAIHBIX
3aja4. X ocBoeHne MOMOKET CTyJIeHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOWTH
YCTHYIO M TMCBMEHHYIO pedb, YCIENIHO MPUMEHSATh HAKOIJICHHBIE 3HAHMS B MPOdeCCHOHaTbHON
JeSATeTLHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSITHH pPEKOMEHJOBAaTh CTYIACHTaM OCHOBHYIO U
JIOTIOJTHUTEIILHYIO JIUTEPATYpy, @ B KOHIIE CeMeCTpa JaTh CIHCOK BOIPOCOB JJisi MOJITOTOBKH K
DK3aMEHY.

Ha nepBom 3aHSTHYM MO TUCITUTIIIMHE CJIETYET 005S3aTeIbHO TPOUH(POPMUPOBATH CTYIEHTOB
0 BHJIe U popMe MPOMEKYTOUYHON aTTECTALUU MO TUCITUILINHE, CPOKAX €€ IPOBEICHHUS, YCIOBUIX
JIOTTyCKa K TPOMEXKYTOYHON aTTECTAIlMU, TPUMEHSIEMBIX BHIaX MTPOMEKYTOUYHOTO KOHTPOJIS.

N3noxenne TEOpETUUYECKOrO0 Marepuana JIOJKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
puUMepamMu, TIIATeTbHO OTOOPAHHBIMH IPETOAaBaTeIeM TaK, YTOObI TEXHHYECKUE TPYAHOCTH H
BBIKJIAJIKM TPU PEIIEHUU 3a7aud HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJEU U CYTH
MpUMEHseMBbIX MeTo/I0B. CremayeT Bcerja yKasblBaTh MPUMEPHI MPAKTUUECKOTO TMPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHH U (HOPMYIL.
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[IpakTuyeckue 3aHATHS TOJDKHBI OBITH OPraHW30BaHbBI IMPENOJaBaTeNIeM TaKUM 00pa3oM,
yTOOBl ~ OCTABAJIOCH BpeMsl Ha IEPUOJUYECKOE BBIIOJHEHUE CTYIACHTaMHU HEOOJbIION
CaMOCTOSITENIbHOW Pa0OThI B ayJTUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenogaBaTens, BeAyUIUil NpPAaKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBATH Yy4eOHO-
TEMaTUYECKUM I1J1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €IUHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento cienyer 10OUBATbCA CUCTEMATHYECKOM HEMPEPHIBHOM pabOThI CTYICHTOB B
TEUYEHUE CEMECTPa, HEOOXOAUMO BBIABISATH CHIIBHBIX CTY/ICHTOB M IIPUBJIEKATh UX K HAy4YHOU paboTe,
K Y4acTHUIO B Pa3HOTO poJia OJUMIINAIAaX U KOHKYypCax.

CTyneHT A0KEH OIYIATh 3aMHTEPECOBAHHOCTD MPENO0IaBaTeNsl B TOCTH)KEHUN KOHEYHOI'O
pe3yibTaTta: B IpuoOpeTeHn: 00y4JaroUMMUCS MPOYHBIX 3HAHUIN, YMEHH U BIIaJIeHUS] HAKOILJICHHON
uHpopManuel Ut pereHus 3a1a4 B IpOoQecCHOHANTBHOM eI TETbHOCTH.

6.1.1. O0pa3oBaTejibHbIE TEXHOJOTHH

Bo3MoxHO mTpoBeieHNE 3aHATUI U aTTeCTAIMid B AUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHECHHEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus yHuBepcuteta (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-

benpoii «MaTemaTuKka» MEKTPOHHBIX 00pa3zoBareiabHbIX pecypcoB (JOP) (cm. n.4.4).
[Topsimox mpoBeneHust pabOT B JTUCTAHIIMOHHOM (opMare YCTaHABIUBACTCS OTACIbHBIMU
pacoOpsHKCHHUSIME IIPOPEKTOPA M0 YIeOHOM paboTe H/WiTK IICHTPOM YIeOHO-METOHYECKON paObOTHI.

6.2. MeToauyecKkue YKa3aHHUs JJisl 00YyUAIOIIHXCS M0 0CBOEHUIO
TUCHUTITHHBI

Pa3nes: 31eMeHTHI JIMHETHON aaredpsbl

MaTtpuinsl u onpenenutean. [Ipexae Bcero, CTyIEHT JIOJHKECH MOHSATh, YTO MATPHIIA — 3TO
Tabnuia yrcesn (mpuueM 3Ta TabJIuia MOXKET UMETh OJJMHAKOBOE YHMCIIO CTPOK U CTOJIOLIOB, 8 MOXKET
OBITh U MIPSIMOYTOJILHOM ), & ONIPECITUTEIb- ATO YUCIIO, 3aAIIUCHIBAEMOE B BUJIE KBAIPATHOM TaOJIHIIbI,
TO €CTh OIPEAEIUTEIN CYIIECTBYIOT TOJIBKO Y KBAJIPATHBIX MATPHLI.

Crnenyer oOpatuTh 0c000€¢ BHUMaHKE Ha OMEPAIUI0 YMHOXKEHUS TPSIMOYTOJIBHBIX MaTPHIL U
MOHSTh, KAKUM IOJIy4aeTcs MOPAJOK MaTpuipl — mnpousBefeHus. OCOOEHHOCTb MATpHI] TaKKe
COCTOMT B TOM, YTO IPOU3BEIEHUE MATpHUIl HE IepecTaHoBouHO, To ecth AB # BA Cnenyer
00s13aTeNTbHO YOCTUTRLCS B 3TOM, PEIIMB COOTBETCTBYIONTUE 3a/1a4H.

BaxHbIM sBIISICTCSI MOHATHE OOpaTHOW Marpuilbl. Hamo 3HaTh YCIIOBHE CYIIECTBOBAaHUS
00paTHON MaTpHUIBI U AITOPUTM €€ MmocTpocHus. [locie ee BBIYHMCICHUS IIeIeCO00pa3HO JeaTh

NPOBEPKY MPABWIBHOCTH DELICHUS, BBHIIONHHB omepaunio ymuoxkenns A4 A=FE (nomkua
MOJTYYUTHCS SIMHUYHAS MATPHUIIA)

[Ipu u3yueHUM omnpeneiauTeNnell HaJ0 YEeTKO YCBOUTH MOHSATHUS MUHOpA, anredpandecKkoro
JIOTIONIHEHUs, 3HaTh MHOTOYMCIIEHHBbIE CBOWCTBAa ompenenautens. [[ins OCBOEHHS TEXHUKH
BBIUMCJICHHS OIpeaeiuTeNneil 1enecoo0pa3Ho, BHIOpaB MPOU3BOIBHBIM OMPENEIUTENh BBIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 PAa3IMYHBIMU CIIOCOOAMHU, TPUMEHSISI pa3IOKEHUE U TI0 CTPOKAM U
no cron6mam. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MpeanouTUTeIbHEee BBIOUPATh s
PACKPBITHUS ONIPEACIUTENS, YTOOBI YIIPOCTUTH €ro Bhrurciienne. Oco0eHHO () (PEKTUBHO BBIUUCIICHUE
OTIPEAICTTUTENS ¢ MOMOIIBIO0 ANEMEHTAPHBIX MPEoOpPa30BaHMM, MPUBOIANINX €r0 K TPEYroJbHOMY
BH]TY.

[Tpu n3yueHun pemeHunit cucteM JUHEHHbIX anredpanyeckux ypaBHeHuit (CJIAY) obparute
BHUMaHUE, MPEKE BCEro, Ha MOHATHE PEIICHHS CUCTEMBI U YCJIOBHS CYIIECTBOBAHMS PEIICHUN B
3aBUCHUMOCTH OT COOTHOIIEHUS MKy PAHTOM MATPHUIIbI, PAHTOM PACIIMPEHHON MaTPHUIIbI CUCTEMBI
M YHCIIOM HEW3BECTHBIX W ypaBHeHui. OOpartuTe BHUMAaHHE Ha YCJIOBHUS MPUMEHEHHS (POpMYyI
Kpamepa u wmeroma oOpaTHOW MaTpullbl. BHuMarenpbHO pa3OepuTe MpUMEphl pelIeHus
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MPOU3BOJBHBIX CHCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHH MeronoMm laycca (BBemeHue
0a3MCHBIX U CBOOOIHBIX TIEPEMECHHBIX ).
Pa3nes: JDieMeHTBI BEKTOPHOM aaredpsnl

[Ipu u3ydeHun nqaHHOU TeMbl OOpaTUTE BHUMAHUE Ha JTMHEIHBIC ONepalliy HaJl BEKTOpaMH,
Ha TTOHATHSI JIMHEHHOW HE3aBUCUMOCTHU M JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha ()yH/IaMEHTAIbHOE
noHsiTue 0a3uca BEKTOPHOIO MPOCTPaHCTBA (M OPTOHOPMHUPOBAHHOTO 0Oas3uca), Ha paslioKEeHHE
BEKTOpa 110 0a3ucy.

3HaTh ONpElEICHUE, TEOMETPUUECKNE CBOWCTBA CKAJISPHOIO, BEKTOPHOIO M CMEIIAHHOI'O
MIPOU3BEICHUS BEKTOPOB, (DOPMYIIBI JJIsl MX BBIYHCICHHS B BEKTOPHON M B KOOpIWHATHOU (hopMme.
OO0s3aTenbHO 3HaTh W YMETh MPOBEPATH YCIOBHUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3pnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B »3toM paszgene, mpexiae Bcero, Haa0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
pacliupeHreM TOHATUSL JCHCTBUTENbHBIX YHUCEN, 3HAaThb OIpeleleHue W Tpu (OpMbI 3amucu
KOMILIEKCHOTO yuciaa (anreOpandyecKkyro, TPUTOHOMETPUYECKYI0 U  II0Ka3aTeNbHYIO),
F€OMETPUUYECKYI0 MHTEPIPETALMI0 KOMIUIEKCHOTO YHMCJIAa M B3aUMHO-OJJHO3HAYHOE COOTBETCTBUE
MEXIy MHOXXECTBOM KOMIUIEKCHBIX YHCEI M MHOXXECTBOM TOUYEK KOMILJIEKCHOW IJIOCKOCTH. 3HAThH
bopmyny Diinepa. KoMIekcHbie uncia MOXKHO H300pakaTh C TOMOIIIbIO BEKTOPOB Ha KOMILIEKCHOM
miockocTH. [loaToMy ornepanuu ClI0KeHUs U BBIYUTAHUS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEICHBI
K OIlepalysiM CIO0KEHUS U BBIYUTAHUSL COOTBETCTBYIOIIUX BEKTOPOB.

Hamo 3Hath W yMeTh BBINOJHATH ONEPAIlMM YMHOXKEHHUS, [IE€JICHUS, BO3BEACHHUS B
MOJIOKUTEIBHYIO CTEMEeHb KOMILJICKCHBIX YHCEN, 3allMCaHHBIX B TPUTOHOMETPHYECKOH Qopme,
W3BJICUCHUSI KOPHS N-OM CTETIEHH W3 KOMIUIEKCHOTO YHCIIa.

Cnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTb JIF00as anrebpanyeckas oneparus HaJl KOMIUJICKCHBIMU YHCIIaMU HE BBIBOJUT 3a
mpeJienbl 001acTH KOMIUIEKCHBIX YUCEIL.

Hano 3nath pa3znudnble BUABI Pa3I0KEHUS] MHOTOUYJICHA HA MHOXKUTEIH JUIsl CIIy4aeB, Korja
CpeIu KOpHEH MHOro4ieHa MOTYT OBbIThb KpaTHbIe, KOMILUIEKCHbIE KOPHH. DTH CBelIeHUs OyayT
HCII0JIH30BATHCS, HAIIPUMEP, B UHTETPATbHOM UCUYHUCIICHUH TPU BRIYUCIICHUU UHTETPAJIOB OT IPOOHO-
paloHaIbHBIX (DYHKIUH, IPH PEIICHUU JTUHEHHBIX OJTHOPOAHBIX AU(depeHInanbHbIX YpaBHEHUN
N-TO MOPsIIKA C TTOCTOSIHHBIMU KOA()PHUITHEHTAMU.

Pa3znen: AnaanTn4yeckas reoMmeTpus

[Ipy u3yuyeHUH aHATUTHYECKOM TEOMETPUHU CIIEYEeT, MPEXKJe BCEro, MOHSATh, YTO €€ 3ajade
SBIISIETCS U3YUEHUE TE€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM AHATUTHUYECKUX METOIOB aireOphl u
MaTeMaTUYeCKOro aHajdu3a. B OoCHOBE Takoro MmoaxojAa JEKUT METOJ KOOpAMHAT, BIEpPBbIE
cuctemaruuecku npumeHeHHbIH P. Jlekaptom. OCHOBHBIE MOHATHS T€OMETPUHU (TOYKa, MpsMas,
MJIOCKOCTh) SIBJISIFOTCSI HEOTPEEISIEMbIMHU, U ISl UX OMHCAHUS MPUMEHSETCS aKCHMOMATHYECKUN
METO/1, TO3BOJISIOIINN YCTAHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM TOUYEK
MIPSIMOI M1 MHOKECTBOM JIEHCTBUTEIILHBIX YHCET M, TAKUM 00pa30M, BBECTH CHCTEMY KOOPIMHAT.
Hano 4yetko ycBOUTH paznuyHble (HOPMBI ypaBHEHUHN MPSIMON U TUNIOCKOCTH YMETh MEPEXOIUTh OT
oIHOU (opMBI K ipyroit. CreayeT OCMBICTUTD U YCTICIIIHO PUMEHSTH PEIICHHS KJIIACCUYECKHX 3a1ad
AQHAJIUTUYECKON T€OMETPUHU O B3aMMHOM PACIIOJIO0KEHUHU MPSAMBIX U IJIOCKOCTEN, YMETh ONPENETATh
YTJIbI B PACCTOSTHUSA MEXIY Pa3UYHBIMH T€OMETPUUYECKUMU 00 bEKTaMHU.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIENIHOE W3YYCHHE MUCIUILUIUHBI « JIMHeiHasr anreOpay,
npuoOpeTeHne HEeOOXOAMMBIX KOMIIETCHIIMM, YMEHWW W HAaBBIKOB BIIQJICHHS MaTeMaTHYCCKUM
anmapatoM TpeOyeT OT CTYACHTOB OOJIBIIION CaMOCTOSITENEHOM paboThl. OOpaTuTe BHUMAaHUE, YTO
KOJIMYECTBO YaCOB, OTBOJMMBIX Ha CAMOCTOSITEIIbHYIO pa0OTy B COOTBETCTBUH C YUEOHBIM IIAHOM,
0oJIbIIIe YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BUIBI AyTUTOPHBIX 3aHSATHH.

7. ®OH/ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI H OLICHMBAHUS Pe3yJbTAaTOB 00y4eHHUs
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I[JISI KOHTPOJIA YCHEBACMOCTH H Ka4YCCTBAa OCBOCHHUSA JUCHUIIIMHBI HaCTO}IH_Ieﬁ HpOFpaMMOfI

IIPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCcreBaeMOCTH (TEKYIINi KOHTPOJIb);

- IPOMECKYTOYHAA aTTCCTaAlMA (3K3aMeH).

HaumeHnoBanue
KOHTPOJIS
pe3ynbTaToOB
0o0y4eHus

Bun xonTpons
pe3yIbTaTOB
oOydeHus

Ne i/t

Kparkas xapakTepucTrka KOHTPOJIS
pe3yabTaTOB OOYUECHHUS

PacuetHo-
1 rpaduyueckas
paborta

Texymmit

OO0yuarommiics B TEUCHHE ceMmecTpa
CaMOCTOSITENIbHO BBINIOJHSAET P PacueTHo-
rpaduueckux pabor mo Teme pazaena. [lpu
IIPOBEPKE IIPENOAABATENb OLIEHUBAET KAYECTBO
o¢opMIIeHHUSI, TPABIIBHOCTh PACUETOB.

2 KoHntposbHas

pabora Texymymi

KOHTPOJIbHOU paboThI
MOCJIEAHEM  3aHATHH
u3zyqaemoro pasgena. KonrpompHas pabora
BBITTOJTHSCTCS WH/IMBUyaTbHO KaXIbIM
cryaentoM. llpu mpoBepke mpemnogaBareib
OLICHMBAET TPABHJIBHOCTH  MPOHM3BEICHHBIX
pacyeTos.

Pemenue
OCYLIECTBIISIETCA  Ha

3 Tect Texymuit

TectupoBanue mPOBOAMTCA HA IOCIEIHEM
3aHATUM H3ydaeMoM TeMmsl. TecTtupoBaHue
OCYyILIECTBIS€TCS,  JIMOO  MpU  MOMOILU
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHHUS, THOO C
MCIIOJIb30BAaHUEM BBIJAHHBIX TECT-3alaHUN Ha
OymMaxHOM HocuTene. B pamkax tecTupoBaHus
IIPOBEPSIETCS 3HAHUE TEOPETUIECKOM Oa3bl.

4 OK3aMeH IIpomekyTOUHBIN

[IpomexxyTounast aTTecTanusi 0Oy4arolUuxcsi B
dopMe dK3aMeHa MPOBOIUTCS IO Pe3yIbTaTam
BBITIOJTHEHHUSI BCEX BHUIOB Y4eOHOUl padoThI,
MPEeyCMOTPEHHBIX YUeOHBIM IIJIAHOM IO JaHHON
JUCHUITIINHE, npu 3TOM YUUTBIBAIOTCSA
PE3YyIbTAaThl TCKYHIETO KOHTPOJIA YCIICBACMOCTHU
B TeueHue cemectpa. OIlleHKa CTeNeHU
TOCTIKEHUSI OOYYaloIIUMHUCA — TUIAHUPYEMBIX
pe3ynpbTaToB  OOyYEeHHS  TO0  JUCIMIUIUHE
MMPOBOAUTCH IMPENoAaBaTcjieM, BEAYIIIUM 3aHATHA
MO JUCHUIUIMHE METOJIOM JKCHEPTHOM OLIEHKH.
[To wToram mpPOMEXYTOYHON aTTeCTallud IO
JUCHUIINIMHE BBICTABIACTCA OILICHKA «OTJIMYHO),
«XOPOIIIOY, «YIOBIICTBOPUTEITHHO WITH
«HEYIOBIETBOPUTEIHHOY.

7.2.

IIkana u KpUTEPUH OLIECHMBAHUS Pe3yJILTATOB 00y4YeHUSs

[TokazareneM OIEHMBAHMS KOMIIETEHIMII Ha pa3lMYHBIX dTanmax uX (OPMUPOBAHMS SBISETCS
JOCTHXKEHNE 00yJaroUMHUCS MJIaHUPYEMbIX pe3yJIbTaTOB 00yUeHUS MO JUCHUILIUHE (MOAYIIO).
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Kpurtepun onenuBanns

IToxa3arensn
HeynoBi1eTBOPUTEJIBHO | YI0BJIECTBOPUTEILHO Xopomo OtianyHo
3HATh: OO6yuaroumiics OO6yuaronuiics OOyuarommii | OOyyaromu
JEMOHCTPHUPYET MOJIHOE | IEMOHCTPUPYET csl cs
TCOPCTUHCCKUC | oreyreTBUE M HETOJIHOE JIEMOHCTPHUPY | AE€MOHCTPH
OCHOBBL HEIOCTATOYHOE COOTBETCTBHE €T YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIEyIOLIUX 3HAHMIL: | COOTBETCTBM | MOJIHOE
amedpbl 1 | crenviommx SHAHML: e COOTBETCTB
aAHATTUTHYECKOU TEOPETHYCCKHE CHeIyIONHX | He
T€OMETPHH, TEOPETHYCCKUE OCHOBBI | OCHOBBI JIMHCHHOI AHAHM CIIe IO
KOMIUIGKCHBIC | JIMHEHHOM anreu6p51 u anreOpsl 1 5 X SHAHHMIL
qucIa. AHAIUTHYECKON AQHAITUTHYECKON TEOPETHYECK
T€OMETPHH, T€OMETPHH, 1€ OCHOBBI TeopeTuyec
KOMILJICKCHBIE YUCIIa. KOMIUICKCHBIC YNCNIA. | JIMHEHHOM KHE€ OCHOBBI
anreOpsl U JTMHEHHOMN
AQHAJIUTUYECK | alareOpsl U
on aHAIIUTUYEC
T€OMETPHH, KOM
KOMIUIEKCHBI | T€OMETPHH,
€ yHcIia. KOMIUIEKCH
BIC YHCIIA.
Honyckarore
o CBoGoaHO
HE3HAUUTENb | ONEpUpyeT
HBIC OITMOKHU, | MPUOOPETECH
HETOYHOCTH, | HBIMH
3aTpy[HEHUS | 3HAHUSMH.
pu
AQHAIUTHYECK
UX
OTIepalusX.
yMeTb: OOyuatouuiica He ymeer | OOyvaromuiics OOyuatromuii | OOyyaromu
WJIY B HEJOCTATOYHOU JEMOHCTPUPYET cA ncs
PeLIATh 3ala4N | creneny ymeer: HETIOJTHOE JIEMOHCTPHPY | A€MOHCTPH
1 YHPa:KHCHH COOTBETCTBHE €T YaCTUYHOE | pyeT
HCIIOJIB3YA peIIaTh 3a/ladn 1 CIIEIYIOIIMX YMEHUI: | COOTBETCTBU | MOJIHOE
OCHOBHbIE yIIpasKHEHHsI UCIIOJIb3YS e COOTBETCTR
METO/pbI, OCHOBHBIE METO/IBI, pelaThb 3aJauu 1 CleIyIOMuX | He
M3yYeHHBIE B M3YYCHHBIC B Kypce yIpakKHEHUS yYMeHHi: CoteTyromIH
Kypee TMHEWHOU anrev6pe " WCTIOJB3Ysl OCHOBHBIE X YMEHHii:
JTUHEHHOU aHAJTMTUYECKON METO/Ibl, U3YUYE€HHBIE B | peIlaTh
anreOpe u reOMEeTpHH; Kypce JIMHEHHON 3aJauu U pemarb
AQHAJTMTHYECKON | ONEpUPOBATH C anredpe u yIpaXKHEHHs | 337a9d U
T€OMETPHH; KOMILIEKCHBIMHU AHATTUTHYECKOU UCTIONB3YS yIIpaKHEHH
OIIEPUPOBATH C | YUCIIAMH. reOMEeTpHH; OCHOBHbIE s
KOMILJIEKCHBIMU OIIEpPUPOBATH C METO/IbI, UCTIONb3YS
YHCIIAMH. KOMIUIEKCHBIMHU W3yYeHHBIE B | OCHOBHBIE
YHCIIaMHU. Kypce METOJIHI,
Jlomyckarorcs JIMHENHON U3y4YEHHBIE
3HAYUTENIbHbIC anreOpe u B Kypce
OLIMOKY, MPOSIBIISIETCS | AHAJTUTHYECK | JIMHEHHOM
HEJIOCTATOYHOCTh o anredpe u
YMEHUH, 10 psay TeOMETPHH; | aHAJTUTHYEC
IIOKa3aTee, OIEpUPOBATh | KON
oOyuarouiics c reOMETpPHH;
WCTIBITHIBAET KOMIUIEKCHBI | OTIepHpOBAT
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3HAYUTEIbHEIE MH YUCIIAMH. | b C
3aTpyHCHUS MTPU Vmenns KOMIIJIEKCH
OTIepUPOBAHUH OCBOEHEBI, HO | BIMHU
YMEHUSIMH [IPH UX JOMTYCKAIOTCSL | YUCIIAMHU.
MePEHOCE HAa HOBBIC He3Hauutenb | CBOOOIHO
CUTYaIUH. HBIC OIUOKHU, | OIIEPUPYET
HETOYHOCTH, | MPHOOPETEH
3aTPyJAHEHUS | HBIMU
npu YMEHUSIMH,
AQHAJIMTUYECCK | MIPUMECHSICT
150, X B
oreparnusx, CUTYyaIHIX
nepeHoce [IOBBIIIEHH
YMEHHI Ha ot
HOBEBIE, CIIOXHOCTH.
HECTaH/IapTH
BIE
CUTYaIlUH.
BJIANETD: OO6yuaromuiics He | OOyuaromuiics B Obyuaromuii | O0y4aromu
BJIAZIEET 158105 B | HEIOCTATOYHOM Cd YaCTUYHO | HcA B
HaBbIKaMH HEJIOCTATOYHOH CTENEeHU | CTeTIeHH BIIaJICeT: BIIAJICET: HIOJTHOM
HPAMCHCHHA BJIaJceT oObeme
JIMHEHHON HaBBIKAMH HaBBIKAMH BIIAZeeT:
areOpel 1 HABBIKAMHU MIPUMCHEHHUS | IPUMECHEHUS IpUMEHECHHUS
AQHAJIMTHYCCKOW | JTMHEHHOM aireOphl U JUHEHHOW anreOpbl U | JTMHEHHON HaBBIKAMHU
TCOMETPHH K AHAIUTUYECKOU AHATUTUYECKON anreOpsl U IPUMEHEHU
€CTECTBCHHOHA | TCOMETPHH K TCOMETPHH K AHAIIMTUYECK | S THHEHHOU
YYHBIM €CTECTBCHHOHAYYHBIM €CTCCTBCHHOHAYYHBIM | O anreOpsI 1
(busuueckuM u | (pU3HUESCKUM U (bu3mveckuM u TCOMETPUH K | aHATUTHYEC
TEXHUYECKHM) | TEXHHYECKHMM) 33JlauaM. | TEXHHUYCCKHM) €CTECTBEHHO | KOM
3a7adam. 3a7adam. HAy4YHBIM TCOMETPHH
OObyuaromuiicst (pusmueckum | ¥
HUCIBITBIBAET 5 €CTECTBEHH
3HAYUTEIbHBIE TEXHUYECKUM | OHAYYHBIM
3aTpyAHEHUS IPU ) 3agauam. (puznuecku
MIPUMEHCHUH HaBBIKOB M H
B HOBBIX CHTYAllHsX. Hagbixu TEXHUYECKU
OCBOGHBI, HO | \) 3 naany,
AOIMYCKAarOTCA CBO60}IHO
HE3HAYMTENb | 1yyienger
HbI€ OIINOKH, MOy YEHHbI
HETOYHOCTH, | o HARLIKH B
3ATPYAHEHHS | ¢prryaripsx
TpH [IOBBIIIEHH
AHATMTAYECK | ot
ux CIIO’)KHOCTH.
oTepanusx,
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaHapTH
BIE
CUTYaITUH.

IIkaja oueHMBaHU TEKYIIEr0 KOHTPOJIA.
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HaumeHnoBanue KOHTPOJIA
pe3yIbTaTOB OOyUCHHUSI

[Ixana oreHuBanusg

Onucanue

Pacuetno-rpaduueckas pabora

OtimuHo - Pabora cnana B
CPOK, pacueTHas u
rpaduyeckas 4actu
BBITIOJTHEHBI BEPHO, JIHOO
HUMEIOTCS HEI0UEThI, He
BIIUSIIOLIUE HA KOHEYHBIN
pe3yIbTar.

Xoporo - pacueTHas 4acTh
BEITIOJTHEHA BEPHO, B
rpadUuecKOi YacTH eCcTh
3aMevaHus

Y 10BIETBOPUTEIBHO - B
pacyeTHOM YacTu €CTh
3aMEYaHMsl, METOL
BBITTOJIHEHUS rpaduyecKoit
4acTU BHIOpaH BEPHBIT

HeynoBneTrBopuTenbHO - B
pacyeTHOM U rpapuIecKoi
4acTax €CTb Ipyoble
3aMEYaHMUsL.

3amanue Ha PI'P Brimaercs Ha

[IEPBOM 3aHITUU
COOTBETCTBYIOIIETO pa3jesa
JVICIIATUTAHBI U CIIAETCS IO
OKOHYAaHUHU M3YYCHUS
COOTBETCTBYIOIIETO pa3jena
nucuumInael. PT'P noimkHb
OBITh BBITIOJTHEHBI U
0()OPMIICHBI B COOTBETCTBHH C
TpeOOBAaHUSMU METOINICCKHIX
yKa3aHHi Kadeapsl.

KonTtponbHas pabora

OmimuHO - PaboTa BBICOKOTrO

Ka4yecTBa, YpOBCHb
BBITIOJIHCHHUA OTBCYACT BCEM
TpeOOBaHUAM, TECOPETUUECKOE
cojiep)KaHue Kypca OCBOCHO
MTOJIHOCTBIO, O€3 MpoOeIoB,

HEO0XO/IMMBIE TIPAKTUIECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepHuaioM c(hOpMHPOBAHBI,
BCE MPEeTyCMOTPEHHbIE
porpaMMoi 00ydeHus
y4eOHBIe 3a/IJaHHsI BBITIOITHEHBI,
1100 HEKOTOPBIE U3
BBINOJIHEHHBIX 3aJaHUH
coJiepKaT He3HAUUTEIbHbIE
OIHUOKHU

Xopouio - YpoBeHb
BBINOJIHEHUS pabOThI OTBEYaET
OOJIBIIMHCTBY OCHOBHBIX
TpeOoBaHMil, TEOpPETUUECKOE
coJiep;KaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOEITbI He
HOCSIT CYILIECTBEHHOTO
XapakTepa, He00X0IUMbIE
IMPAKTUYCCKHUE HABBIKU pa6OTBI
C OCBOCHHBIM MaTEpUAIOM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPBIC BU/IbL SajlaHI/Iﬁ
BBIITOJIHEHEI C OITHOKaMH.

3ammra TeMbI BKIIOYAET
pelIeHre 3a71a9 B ayIUTOPUH B
TEYCHHE OJIHOM Maphl U
IPOXOJIUT MOCIIC U3yUCHHS
COOTBETCTBYIOIIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MTO3BOJISIFOLIAX
OILIEHUTH CHOPMUPOBAHHOCTD
koMneTeHnuii. Ha oTBeTHI
orBoauTcA 1,5 gaca.
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Y 10BIETBOPUTEIIBHO -
Teopernueckoe conepxanue
Kypca OCBOEHO YaCTUYHO,
HEOO0XOAUMBIE IPAKTUYECKHE
HaBBIKH PaOOTHI HE
chopMHUPOBaHBI, OOJBITUHCTBO
IPESYCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHUl He
BBINOJIHEHO; TIPU
JIONOJIHUTEIbHON
CaMOCTOSITENIbHON paboTe HaJ
MaTepHaioM Kypca BO3MOKHO
MOBBIIIIEHUE KaueCTBa
BBINOJIHEHUS YY€OHbIX
3aJaHUMN.

HeynoBieTBOpUTEIBHO -
Teopernueckoe coneprxaHue
Kypca He OCBOCHO,
HEOOXOIMMBIC TPAKTHYECKUE
HaBBbIKH pabOTHI HE
c(OpMHPOBAHBI,
NPEAyCMOTPCHHBIC
porpaMMo¥ 3aJaHusl He
BBINIOJIHCHBI

TectupoBanue Mo MpoNIEHHON
TEME

Tect conepxut 20 3a7aHui,
IpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
6amty. Bpems tectupoBanus -
30 munyt. CTyneHry
MIPEIOCTABIIAETCS ABE MOMBITKU
JUISL IPOXOKJCHUS TECTA.
MaxkcumainbHast OIIeHKa 3a TeCT
- 20 6annoB. Tect cunTaercs
YCHENIHO NMPOUIEHHBIM, €CIIN
cryzaeHT nan He meHee 60%
MIPaBUIIBHBIX OTBETOB (HaOpasn
He MeHee 12 6aioB).

TectupoBanue
OCYILIECTBIISETCS, TMO0 IpU
MIOMOIIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBaHMUS, THOO0
C UCI0JIb30BAaHUEM BBIIAHHBIX
TECT-3aJJaHUK Ha OyMaKHOM
HocuTene. Bpems
tectupoBanus 30 MuH. 3aTem
OCYILIECTBIISIETCS POBEPKA
TecTa 3K3aMEHATOPOM U
BBICTABJIIETCS OIIEHKA
COIIACHO METOAMKHU
BBICTABJICHUS OLICHKHU.

Ixana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.

IIIkxama orieHnBaHus

Omnucanue

OTJIINYHO

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, IPEIyCMOTPEHHBIE YU€OHBIM
wiaHoM. CTyAEHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUH,
HaBBIKOB TpPHUBEIEHHBIM B TalnMIax IOKa3aTeisiM, ONepupyer
npuoOpeTeHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBBIKAMHU, IPUMEHSET UX B
CUTyalUsAX IOBBIIICHHON CII0)KHOCTH, HE MCIBITBIBAET 3aTPYAHEHUUN
IIPH AHAJIUTHUYECKUX OIepanusax, NEePeHOCEe 3HAHWKW W YMEHUU Ha
HOBBIE, HECTAHAPTHBIE CUTYalUH.

Xopomo

BrinonHeHs! Bce BUbI y4eOHOU paboThI, MPEyCMOTPEHHBIE YUeOHbBIM
w1aHoM. CTyAeHT JIEMOHCTPUPYET YaCTMYHOE COOTBETCTBUE 3HAHMM,
YMEHHH, HAaBbIKOB IPUBEICHHBIM B Ta0JIMIaX MOKa3aTesIM, ONEPUPYET
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MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyallMsiX TOBBIIIEHHOM cioxHOcTU. [lpu sTOM MoOryr ObITH
JIOTTYIIIEHbI He3HAYUTENIbHbIE OINOKN, HETOUHOCTH, 3aTPYAHEHUS ITPU
AQHAJIMTUYECKUX OIepalusax, IepeHoce 3HaHUW U yMEHHUI Ha HOBBIE,
HECTaHJapPTHBIC CUTYAIIUH.

BrimonHens! Bce BUbI y4eOHOU paboThI, TPETyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyIeHT JEeMOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TabiuIax I0Ka3aTelsiM,
Y 10BI€TBOPUTENHHO JOMYCKAIOTCS 3HAYUTENbHbIC OINMOKH, MPOSBISIETCS OTCYTCTBHE
3HaHWM, YMEHUH, HaBBIKOB 110 PsIAY I10KA3aTeNeH, CTyI€HT UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPyJHEHHUS IIPU ONEPUPOBAHMM 3HAHUSAMHU U
YMEHUSMHU [IPH UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

He Bbmomnen oauH wiam  Oojiee  BUIOB y4eOHOW  paboOTHI,
MPEIYCMOTPEHHBIX Y4eOHbIM IUTAaHOM. CTyIEHT JAEMOHCTPHUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHHM,
YMCHHI, HABBIKOB TPUBEJICHHBIM B TaOMUIAX I[OKA3aTessIM,
JIOITYCKAIOTCS 3HAYMUTEIbHBIC OINMOKH, IPOSBISETCS OTCYTCTBHE
3HaHWI, YMEHUH, HaBBIKOB IO PsIy IMOKAa3aTesied, CTyIEHT HE MOXET
OTIEpUPOBATh 3HAHWUSAMHU W yYMEHUSMH IPH HX TIEPEHOCE HAa HOBBIC
CUTYaIlUH.

HeynosnerBopurensHo

7.3. OueHo4HbIe CpeaCcTBA
7.3.1 Tekymmii KOHTPOJIb
Komnnexkm 3a0anuit onsa evinonnenus pacuemuo-zpaguueckux paoom (PI'P)

PI'P Nel, wacmo 1

A= 1
4
3asanue Nel. JIaHbl MaTpHIlbI "
Beimonauts aeiicteus: A ?+8B' .

2 2
3azanue No2. [Ipo1oKuTh JaHHOE MATPUYHOE PABEHCTBO (24+3B)" —44" ~64B =1l

U TIPOBEPUTH €r0 JJIsl MaTpULl A U B 13 NepBOTo 3a/1aHusl.
3asanue Ne3. Beluuciuth onpeaenuTeb IByMs ClIOco0aMu: pa3iokKeHHEM I10 IIEPBOIl CTPOKE U
pasIoKEeHUEM IO MEPBOMY CTOJIOIY.

i R e
—_—_— o
[a—
|
—

3amanue No4. J{nst qaHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.
I 0 2
I 1 0
-1 2 3

3aganue NoS. PemuTh MaTpU4YHOE YpaBHEHUE AXB=C (naiitu X). Crenatb MpoBepKy.

-1 2 3 4 0 4
A= ; B= ; C=
2 1 2 3 -9 3
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3aznanue Ne6. Haiitu panr maTpuisl.

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

3 -8 2 6 20

PI'P Nel, 3a0anus no pewienuro cucmem JUHEHHBIX A12e0pauyecKux ypasHeHuil
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Cnenats npoBepKy.

X, +4x, —x; =2

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

3x,+6x, —2x; =1

3amganue No2. Pemuth cuctemy u3 Nel MeTo0M 00OpaTHON MaTPHIIBI.
3aganue No3. Pemuth cuctemy u3 Nel meronom [Maycca.
3amganue No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ['aycca. Halitu obiiee pemienue u
YaCTHOE PEIICHHE.
X +x, +2x,+3x, =5
3x,+2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3apanue NoS. Pemuth oqHOpoHyI0 cucteMy metoaoM ['aycca. Haliti o6mee pemenue u @CP.
2x, +6x, —9x;, -9x, =0
4x, = 5x;+x,=0
3x,+3x, —7x,—4x, =0
X, —3x,+2x, +5x, =0
PI'P Nel, uacmp 2

m, n
3aznanue Nel. [lokasarb, 4To BeKTOpH = ° °° P 00pa3yroT 0a3uc B IPOCTPAHCTBE U PA3IOKHUTh

a m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

BeKTOp ¢ 10 ATOMY Oa3uCy:

— 7 _
3amanme No2. Jlansl BekTopbl M m . BBISICHUTBH — KOJUTMHEAPHBI JIH BEKTOPHI ¢ 1 b

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

A .
3amanue Ne3. Halitu ‘a ‘,ecnn |m|:6ﬁ’ ﬁ|:2’ (m,r)=135", @ =6n—m.
AABC Hai ZB A(l;-1;2),B(3:3:2),C(7;1;2).

TH , €CIIH

3amanue No4. [lan

Bayanue Ne5. Tlpu kakux 'x' BekTopsl @ u b NepIEeHIUKYISIPHBI?
a=(x;1;-4),b=(x-3;12; x).

3ayanne Ne6. HaiiTy miomass napasnenorpaMma, oCTPOSHHOTO Ha BeKTopax @ u b

a=2m-5n,b=m+n,|m|=12,

A
n|=3,(m,n)=%.

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

a,b,c
3azmanue Ne§. JlaHbl BEKTOpbl ° ° . BBIACHUTH — KOMIUTAHApHBI JIM BEKTOPHL. Eciin BEKTOpHI HE
KOMILIaHApHBI, TO HAUTH 00BEM Mapajuiesenuneia, IOCTPOSHHOTO Ha BEKTOPax a,b,c U

OTIpeNIeNIUTh — KaKylo TPOUKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),¢(3;0;1)
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3apanue Ne9. Jlns nuHeiHOTO onepaTopa A4 3a1aHbl 00pa3sl 0a3UCHBIX 3JIEMEHTOB
Ae,, Ae,, Ae €,e,,e .
> 777227073 3anucaTh MaTpuULly oneparopa A B 6asuce !’ 2’ 3 u HaliTH 0Opa3
anemeHTa X .
Ae =7e +3e,—-2e,, Ae,=e —-e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e,+e,

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

(7 )
33JJaHHOT'0 B HEKOTOPOM 0asuce MaTpuLeh
PI'P Ne 1, uacmb 3

[ 7] [
3ananue Nel. Ilpsamas ! mpoxoaut uepes Touky 4 mapannensno Bektopy 9 . Ipsmas 2
TIPOXOUT Yepe3 Touky B mepnenaukynspro sektopy ! . HaiiTu Touky mepecedeHus IpsMbIX 1

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

YIOJ MEXIY HUMH, ECIIH
[ [ .
3ananue No2. Jlana npsmas . [Ipsmas 2 mpoxoaut uepes Touku A u B . Haiitu paccTostame oT

TOYKH NIEPECECUCHUS MMPSIMBIX 11 " 12 JIO TIPSAIMOU 13.
Jx=-8t-3
"y =3t+4, A(4;0), B(7;3), l3z9x—12y+2=0.

3amanue Ne3. Haiitu paccTossHHE OT TOYKH M, 70 miockoctn & | mpoxopsuieii yepes Touxy 4
ePICHIUKYIPHO BeKTOpy M , ecin M, 0:1;7), A(2;-1;4), 1 (6;22;-3).
3amanue Ne4. HaiiTu yron Mekay MiIOCKOCThIO & M IIIOCKOCTBIO B , IPOXO/ISIICH Yepe3 TOUKH
A, B " C, com @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3ajanue No5. 3amucaTh KAHOHUYECKHE YPABHEHHS PSIMOM, 33 JaHHON OOIIMMHU YPaBHCHUSMH.
xX+2y-9z-10=0;
3x+4y+8z-24=0.

3azmanue Ne6. Haiitu TOuKy nepeceueHus npsiMon I v mmockoctn & n YTOJl MEX]ly HUMH.

X2y _zml iy —3-12=0.
3 4 2

3ananue Ne7. [lpsmas L MpoXoauT uepe3 Touku A u B. [lpsamas L, IIPOXOJNT Yepe3 TOuKy M

. [ 1
NEePIEeHAUKYISPHO TuIockocTn & . HallT yros Mexay npsiMbIMA ' M~ * ¥ BBISICHUTB — 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.
(x+3)° )y

Bayanue Ne8. Jlnst namHoit kpusoit 49 25 yKa3aThb (POKYChI, SKCIIECHTPUCHUTET,
TupekTpuchl. [1ocTpouTh KpUBYIO, H1300pa3UTh (POKYCHI, TUPEKTPHUCHI.

9x* =25y —18x+200y —616=0

3aganue No9. [IpuBecTn ypaBHEHHE KPUBOM K

KaHOHHUYCCKOMY BUAY U TOCTPOUTH KPUBYIO.

Ilpumepol 6apuanmoe KOHmMpoOLHLIX padom
Bapmuanr.

y F(A)
1. HaliT 3Ha4eHHsI MAaTPUYHOTO MHOTOYJICHA
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f(x):—x3 +2x° —x+3,A—(_31 g}

3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuisl IpUBeICHUEM K CTYIIEHYaTOMY BUY

3. BelunciauTh onpeaenauTenb MPUBEICHUEM K CTYIIEHUaTOMY BUAY
4. Haiftu matpuily, oopaTHyro 1aHHO# (a). Permute matpuunoe ypaBHeHnue (0)
1 2 1

3 -5 3 1 —2J (—2 3 5}
X =
(@) 2 7 -1 ©) (—3 4 3 -1 0

5. Pemutsb cucreMy ypaBHEHUH. YKa3aTh oOLIee U OJIHO YACTHOE pelleHue (a).
Pemmth cucreMy ¢ moMoIbo o0OpaTHoi MaTpuilsl u o hopmynam Kpamepa (6)

4x, +9x, —=5x; —8x, =5 X +2x,+x,=5
3x,+7x, = 2x, —4x, =4 3x,—5x, +3x;, =7
(@) 2x, +5x, +x;+3x, =3 ©) 2x, +Tx, —x; =13
Bapuanr ’
1. Pacnucathb pasnoxenue Bektopa X no Bekropam P2 9>"
x={5-12,1} p=1{1-3,0} g={1L-11} r={0,-12}
2. Kommneapus! u BekTopbl ¥ u 972
a=1{2,0,1} b={-2.31} p=24+2b g=3a-2b

AA,4,4
3. JlaHa nupaMuja c BEpUIMHAMM B TOUKax ~ 127374,
A4(-2,4,8) 4,(4,-1,2) A,(-8,7,10) 4,(-3,4,-2)
Haiitu:

a) yrojl Mexay peopamu A4, : A4,

0) 00BeM mUpaMuIbI

y A4, A,
B) AJINHY BBICOTHI, OTYHICHHOU HA I'PAaHb -

') HalTU IJIMHY MEIUaHbl, IPOBEICHHYIO U3 BEPILINHBI Ak pedpy A4,

[ (A

4. BBIMHCITHTS TUTOIIA(b TAPAIIETIOrPAMMA, IOCTPOSHHOTO Ha Bektopax ¢ i D & — yromx mesxy
[l (&'}

sextopamu P n 9

e e _E
a=2p+q b=p-3q |P\=2,|9’|=2, “Ta
Bapuanr

M|M2M3):

| Hait M, (
. HaiiTu paccTosHue OT TOUKH 710 TUIOCKOCTH
M, (-9;10;2) M (0;7;-4) M, (4:8-1) M,(-2:1;3)
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xX+y+z-2=0

2. BelnmcaTh KAHOHUYECKOE YPaBHEHHE MPSAMOIA: {x —y-3z+6=0

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

P(0;-1;3) .

3. Haifty TouKy nepecedeHus IpsMOif M IIIOCKOCTH: | 1

4. HaiiTu TOUKy R CHUMMETPHYHYIO TOUKe £ OTHOCHTENBHO MPAMON I
x=1_y =z

I -1 1,
5. Hammcath ypaBHEHHE IUIOCKOCTH & TPOXOSIIEH Yepe3 TOUKy M, 4 TIepIICHUKYIIAPHO
(MM,). M,(3;2;0) M, (41;5) M,(2;-1;4)

IPsAMOi
6. Haiitn kocunyc yria mesxy miockoctsmu &1 n %2

o 3x=y+3=0 o,:x-2y+5z-10=0

Bapuanm 3a0anuiit mecma

1.1. Haiitu panr MaTpuisl IPpUBEACHUEM K CTYIIEHYaTOMY BUlY =135 7

1_2[?]X=_23 5
-3 4 3 -1 0

X +2x,4+x,=5

1.2. PemuTh MaTpuvHOE YpaBHCHHE (

3x, —5x, +3x;, =7

1.3. Pemmuth cucremy o ¢popmynam Kpamepa 2% +7x, - x, =13

2.1. Harucars pasnoxenne Bextopa ¥ 1o sexropam 74" * ~ {5.-12.1)  P= {1.-3.0]

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

] 1y

2.2. BBI4HCINTD IIOMA b TAPAILIEIOrPaMMa, IOCTPOCHHOTO Ha BekTopax @ u 0 0 — yrom mexay
[l (&'}

sextopamu P u 9

T
Wyl ol

a=2p+q b=p—§$, pl=2 lal=2 “=7

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)

y A A, A,
Haittn AJIMHY MEIUAHBI, ITIPOBCACHHYIO U3 BCPIINHBI I K pe6py = 7

x=2 y-3 z+l

x+y+2z-9=0

(0;-1;3) .

3.1. HaiiTu TOuKy nepeceyeHus NpsMoil U IIOCKoCTH: | 1 -4 u
P

i . 7. P
3.2. Haiitu Touky ‘1 cuMMeTpu4Hyro Touke £ oTHOCHTENBHO mpAMOi I

x—1_y _z
1

1

. M
3.3. Hartmcath ypaBHEHHE IDIOCKOCTH & mpoxojsiieit uepes TouKy — ° W HepHeHIUKYISIPHO

npsoit (MM2); Mo(3:2:0) a, (41:5) M, (2-14)
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2 2
4.1. lana kpuBas BTOporo mopsmka * * 4

KpPHUBOH U TTOCTPOUTH €€.
! r r
OCTaBHTh MAaTPHIly Mepexofia oT basuca -%2>% k basuc
42 C y 6 el e, e% 6 y€|=€2 963

—Zel+ez+e1, L-, —e,—ez+el; e —e,+2e +e

, €CIIH

7.3.2 IIpoMexyTOUHASI ATTECTAIUSA

Bonpocuwl k skzameny (1 cemecmp ounoit ¢popmul 00yuenus)

—12x+16y+16 =0 TJonyunrs KaHOHNYECKOE ypaBHEHNE

ManI/IHBI, THUIIbI MaTpHUII.

Omnepaiuu ¢ MaTpuilaMu, UX CBOKCTBA.

YMHOXKEHUE IPSIMOYTOJIBHBIX MATPHIL.

Matpuynas Gopma 3aMCH CUCTEMBI TMHEHHBIX anreOpanyecKux ypaBHEHHI.

Onpenenuren U UX CBONWCTBA.

ITonsitue onpenenurens. MuHOpbI U anredpandeckue TOMOITHEHMSL.

CucTeMbl IMHEHHBIX alireOpanvecKuX YpaBHEHHIA, OCHOBHBIC TOHATHUS U
OIpEICIICHUSI.

[TpaBuiio Kpamepa perienns cucteM JIMHEHHBIX ypaBHEHUI.

OOparHas maTpuLa U e€ BEIYHCICHUE. Y CJIOBUE CYIIECTBOBAHHUS OOPAaTHOM
MaTpUIBL.

Pemienue cucrem TUHEHHBIX anreOpandecKux ypaBHEHH METOI0M OOpaTHOM
MaTpULbL.

Merop ['aycca pemeHust CHCTEM JIMHEHHBIX YPABHEHUN.

PemieHne npon3BOIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeToaoM ['aycca.

Panr marpuisl. Teopema Kponekepa — Kanemnmu.

OpnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUH. Kpurtepuii cyiecTBoBaHUs
HETPUBHAJIBHBIX PELICHUM.

IlonsiTHE BEKTOpA M JIMHENHBIE ONIEPAIIMU HaJl BEKTOPAMH, CBOMCTBA ONEpaluil.

JluneitHast KOMOMHAIIMS BEKTOPOB.

JIvHeitHas He3aBUCUMOCTD U JIMHENHAsA 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB.

Kpurepuii TMHEHHON 3aBUCUMOCTH.

[Tonsitne 6a3uca. Koopaunarsl BekTopa.

OpTtoHopMupOBaHHbKIH 0a3zuc. PaznojkeHne BeKTopa o BeKTopam 0asuca.

YnopsaoueHHas TpOiiKa BEKTOPOB.

CKa.TIHpHOG, BCKTOPHOC N CMECITAaHHOC MMPOU3BCACHUEC BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oasmuce.

YcmoBus OPTOTrOHAJIbHOCTH, KOJIJIMHCAPHOCTH Y KOMIIJIAHAPHOCTHU BCKTOPOB.

JIuHelHbIe IPOCTPAHCTBA.

Matpuna nepexosa ot 6a3uca k 6a3ucy.

CoOcTBEHHEIE BCKTOPBI U COOCTBCHHBIC 3HAUCHMUS MaTpUulbl.

CucreMsl KOOpAUWHAT. I[eKapTOBBI NpAMOYTOJIbHBIC KOOPAWHATHI Ha IIJIOCKOCTHU U B

IIPOCTPAHCTBE.

HOHHpHa}I CUCTCMA KOOPAWHAT.

Pas3nuuHble TUIIBI YpABHEHUH IIJIOCKOCTH M MPSMOM.

Brluncnenue paccTosHUNM MEXIY IBYMs TOYKAMU, TOYKON U NPSIMOU, TOUKOU U
IJIOCKOCTBIO.

Brrunciaenue pacCTOAHNA MCKAY CKPCIIUBAOIUMUCH ITPAMBIMHU.

OIIK-1
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Brruncnenue yrioB MexIy IBYMsI IPSMBIMH, MIPSIMON U IJIOCKOCTBIO, IBYMS
TIJIOCKOCTSIMU.

KpuBbie BTOPOro nopsiika uX reOMETpU4ECKHe CBOMCTBA U YPaBHEHUS.
IIpuBeeHrEe KPUBOM BTOPOro MOPsJIKA K KAHOHUYECKOMY BUAY.

KaHonunueckue ypaBHeHUs AJUTUIICA, TUIEPOOITBI, MapadoJIbl.

YpaBHEHME TOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonundeckue ypaBHeHHUs c(hepbl, JIUTUIICOHA, KOHYCOB, TUIIEPOOJIONIOB,
11apabOoI0uI0B.

TunoBble BApMAHTHI OWJIETOB
1o JucuuIuivHe «JInHeitnas aaredpay»

MHHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3OBAHUS POCCUNICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUMA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Huctunuaa  «JIuHEiHas anreopay
Kypc 1, cemectp 1 .
9K3AMEHAIIMOHHBIU BUWIET

1. Onpenenurenu U UX CBOMCTBA.
1 2 -1 2
2. Pemnth MmatpuuHoe ypaBHenune AB =4 ecnu .
{x, +2x, =1
3. Pemuth cuctemy MeTo10M 00paTHOM MaTPHIIBI 23 —3x, =12 .
4. Janer Bektoper ¢ = (7%:8). b =(=3.1-2), ¢ =(=810-10) ' [Ipopepurs — KOMIIAHAPHBI JIK

onu. Eciu Her, HaiiTu 06beM Napaniesnenunea, IOCTPOEHHOro Ha BeKTopax 4:2.¢.
o. Haiitu yrom mexy Bekropamu ¢ = (.-2-2) y b=0201)

YTBepxkaeHo Ha 3acenanuu kadenpsl Matematuka» « 31» 03 2026 r., mporokon Ne 7
3aB. kadeapoii O.M. BapanoBa / /

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJIUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

HucuuruimHa  «JIuneitHas anreGpa»
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BUWIET

1. Jluneitnas komOuHanus BekTopoB. basuc. Koopaunatel BekTopa.
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1 2
A=13 1 0
2. BBIUKMCIIUTE OIpeNeNuTeIb MaTpunsl C = A" ecom o
4x;—2x, +3x3 =12,
X +5x,=3x; =1,
2x,+3x, —2xy =3.

3. Pemmte cucremy ypaBHeHui metosioM ["aycca

4, Mokasats, uro sexroppr 7 =(:=12) — n=(20.3)  p==2-LD gpasyior Gasuc B
IIPOCTPAHCTBE.

5. Jano obmiee ypaBHEHHE TTPAMOI ~2x+3y-3=0. Hanucars: ypaBHEHHE MPSMOU C YTJIOBBIM

KOd(UIIMEHTOM; YpaBHEHUE IPSIMON B OTPE3Kax; HOPMAIIbHOE YPAaBHCHHE MTPSIMOM.

VYTBep:xkIeHo Ha 3aceqanuu kapeapsl «Martematuka» « 31» 03 2026 r., mporoxon Ne 7
3aB. kadenpoit O.M. bapanona / /

Jls mpoBeeHrs MPOMEXYTOUHOTO KOHTPOJIS 3HAHHUM CTY/IEHTOB B JUCTAaHIIMOHHOM (hopmare B
paspaboTaHHBIX Kadeapoit «MaTemaTrukay OHJIAHH-KypcaX UMEIOTCS UTOTOBBIC TECTHI.

28



