[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaums o Bnagenbue:
ONO: Makcumos Anexceit bopvdaBICTEPCTBO HAVKU U BBICILIETO OBPA3OBAHUS POCCUIMCKON GEJEPALIN

ﬁoanom ANDEKE b 2%%??%‘*52)}%%?&?@?%@%% KB BOMHOE OBPA3BOBATEJILHOE YUPEX/IEHUE BBICILIETO OBPA3OBAHUS
dTa nognucaHmg:
Vet morpai ks <MOCKOBCKHI MOJMTEXHUYECKHMIA YHUBEPCHTET>

8db180d123f02ac9e6052125672742735c18b1ds  (MOCKOBCKHUM MMOJIUTEX)

TpancnopTHbIii HaKyabTeT

YTBEPX/IAIO

/M.P. Pribaxosa/

ﬂp// dbepaist 2026r.

PABOYASA ITPOT'PAMMA JTUCIHUIIJINHBI

JIunenHas aareopa

Hamnpapnenue moaroToBKu/CrieiuaibHOCTh
15.03.03 IIpukagHasi MeXaHUKA

[Tpoduns/cnenmanu3amnms
IIporpammupoBanue u HU¢pPoOBbIe TEXHOJOTUH B JUHAMUKE U TPOYHOCTH
Kamudukanms

O0akanaBp

®dopMbl 00yUeHUS
ouHAast

Mocksa, 2026 T.



Mockaa, 2026 T.

Paspadoryuk:
Mgt —
OLIEHT, KaHI. ¢U3.-MaT. HAYK, JOLEHT We? 7/ /E.A. Koran/
’ g
CoriaacoBaHo:

3aB. kadeapoit «KMaremaTukay,
KaHJ. TEXH.HAYK, JOIICHT / /O.M. bapanosa/



—

hd

Conep:xanue

[enu, 3a7a4u ¥ IUTAHUPYEMBIE PE3yIbTaThl O0YUYEHHS MO AUCHUTIIHHE. .. ..eueenen.. ..
MecTo TUCIHMIUTUHBI B CTPYKTYPE 00Pa30BATEIIBHON MPOTPAMMBL. .....\veeeeeneeneennnnnn.
CTpYyKTypa U COAEPIKAHUE JUCIIMILITIHBL. . . ..t ueeeeettente et et eee et eeeaaeeneenaeaneenanns
3.1. Bwuabl y4eOHOU PAOOTHI H TPYIOCMEKOCTD. ... uvsnetententeaneenneaneeneenneaneannannens
3.2. TemaTuyecKui MIaH U3YYECHUS TUCITIUTITHHBL. ... .vvveenteeeeeeeenneeeannneeennnnns
TN T @0 (7002 %21 12 (5391 15 (01102 11811713 1 SR
3.4. TemaTuka CEMHUHAPCKUX/TIPAKTUUCCKUX U JIAOOPATOPHBIX 3aHATHH. ................
Y4eOHO-MEeTOAMUECKOE ¥ MHHOPMAITMOHHOE OOCCTICUCHHE.. ...\ vvenreereenrenneaneennannns
4.1. HopmartuBHbie JOKYMEHTBI U ['OCTBI.......ooviiiiii e,
AP 07115 (0):35 21 08 17 <) 01 1) 4 0 X: HO OO
A T (0 0 (001002 6N 0 5 E: BRI 07 NS o 174 o - H
4.4, DNEKTPOHHBIE O0PAZOBATEIBHBIE PECYPCBL. .. uutennteenteenneennneenneenneeeaneennenn

4.5. JluueH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MMPOTPAMMHOE 00ECTICUCHHE. . ..
4.6. CoBpemeHHbIe TpodecCHOHATbHBIC 0a3bl JAHHBIX U WH(OPMAIIMOHHBIE
CITPABOUHBIE CHCTEMBL. . ... uteeittett e et et e et e et e e et et e e e et e nneeeaaeenes
MaTepuanbHO-TEXHUUECKOE OOCCTICUCHUEC . ... .vnveeneenteenteneenneeneenneaneennenneaneans
METOAMUECKUE PEKOMEHIALIMM. . . .« ..t eeeeeentee et et et e eateeae e et eae e eaaeeaeennaenas
6.1. Meroandeckre peKOMEHIAINH JUIs IPENoJaBaTeNs 10 OpraHu3auu 00yYeHHs
6.2. Meroanueckue ykazaHus NIl 00yJaroIIUXCsl IO OCBOSHUIO TUCIUTIIUHEL. ... ..
DOHJ OLIEHOUHBIX CPEIICTB. . .. vteeentteeeatteeenntteeaate e et e e aatee e eteeeanteeeanneeennes
7.1. MeToIbl KOHTPOJISI M OLICHUBAHUS PE3YIBTATOB OOYUCHHUS . ... 'vveenreennneannnannnns
7.2. lllkana u KpUTEPUU OLCHUBAHUS PE3YIBTATOB OOYUCHMSA. ... euvvveneenenennnnnn.
R0 (55015 115 (S 011 (o 1 - - H S

O 00 L L & B~

10
10
10
11
11

12
13
13
13
14
15
15
16
20



1.  Hexau, 3aga4u ¥ IJIAaHUPYeMble pPe3yJbTaThbl 00y4eHHs 110
AUCHHILIMHE

K 0CHOBHBIM yensim OCBOGHUS TUCHMILINHBI «JInHeiiHas anreOpa» cieayeT OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB OOLIEl MaTeMaTUYECKON KyJIbTYpbI;

- IpUOOpETeHNE CTYJCHTaMU IIUPOKOT0 Kpyra MaTeMaTHYE€CKUX 3HAaHUM, YMEHUH 1 HABBIKOB;

- Pa3BUTHE CIIOCOOHOCTHU CTYJIEHTOB K UHAYKTUBHOMY U JIEAYKTUBHOMY MBILUICHUIO HAPSAY
C pa3BUTHEM MaTeMaTU4YE€CKOW MHTYULINU;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKUA CAMOCTOSTEILHOTO U3YYCHUS yUeOHOM U HAYIHOH
JUTEpaTyphl, COEPIKALICH MaTeMaTUUYECKUE CBEJICHUS U PE3YJIbTAThI;

- TOJArOTOBKY CTYJEHTOB K JESTEIbHOCTH B COOTBETCTBUU C KBaJU(UKALWOHHOU
XapaKTepUCTUKOM OakaiaBpa 110 HapaBJIeHUIO, B TOM 4Kcie GOpMUPOBaHHE YMEHUI HCIIOIb30BATh
OCBOEHHBIE MaTEMaTHUYECKHE METO/IbI B MPOPECCUOHATBHOMN AESITETbHOCTH.

- IOATOTOBKY BbICOKOKBAJTU(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX LIM(PPOBOI
TypOYJIGHTHOCTH 1 BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHON II(PPOBOH IKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCUUILIUHBI «JIMHEeHast anredpay clieayeT OTHECTH:

- OCBOGHHE CTyJEHTaMH OCHOBHBIX IOHATHH, METOJOB, (HOPMHUPYIOMIMX OOIIYIO
MaTeMaTHYECKYIO MOANOTOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOTO PEeLIeHNs IPUKIIaIHbIX 3a/1a4;

- ¢gopmupoBaHue y cTyaeHTa TpedyeMoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIMX €rO0
HalpaBJIEHUIO TOATOTOBKU M 00€CIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OO0yuenue no pucuumuinHe «JInHeiHas anreOpa» HampaBieHO Ha (JOPMUPOBAHHE y OOYUAIOIIUXCS
cnenyromux komrereHiuil B coorBercTBUM ¢ PI'OC 15.03.03 (ypoBeHb OakanmaBpuara) IO
HanpapyieHuto noArotoBku 15.03.03 IlpukiamgHas MeXaHHMKa, YTBEPKIEHHBIM IPUKA30M
Muno6pHayku Poccuu ot 09.08.2021 Ne729:

Koa n HaumeHoBaHue NuaukaTopsl 10CTHXKEHUS
KOMIETeHIN KOMIIETEHIIHHN
OIIK-1. CnocobeH npuMeHSTh HOIIK-1.1 [IpumeHsieT ecTeCTBEHHOHAYYHbIE
CCTGCTBGHHOHay‘-IHLIe n O6H.[CI/IH)KeHepHLI€ n O6IJ_I€I/IH)KCHepHBIC 3HAHUA
3HaHUs, METO/Ibl MaTemMaTuueckoro ananmsa u | MOIIK-1.2 ITpumensieT MeTo bl
MOI[CHHpOBaHI/IH B HpO(I)CCCI/IOHaHLHOI\/'I MATEMATUYCCKOI'O aHaJIn3a 1 MOI[eJII/IPOBaHI/IH
JEATEIILHOCTH B IpodecCHOHATEHOM JIeSITEIILHOCTH

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMbl

JucuumniamHa OTHOCHTCS K oOs3arenbHOM dactu Onoka bl: Momgyne «MartemaTtudeckue u
€CTECTBEHHO-HAYYHBIE JUCLHUILUIMHBD).
E€ nzydyenue obecreunBaeT n3yueHue JUCITUTUTHH
B obszamenvroit vacmu:
- MaTeMaTHYEeCKHI aHaIn3;
- (hu3uka;
- COMPOTHUBJIEHUE MATEPHUAJIOB;
- aHaJIUTHYEeCKas JUHAMHKA U TeOpHUs KoleOaHui;
- METOJ KOHEUHBIX DJIEMEHTOB;
- muddepeHIranbHbIe YPaBHEHUS U KOMIUICKCHBIN aHAn3;
- YpaBHEHHUS MaTEeMaTHIYECKON (PU3HUKY;



- OCHOBBI BapHALIMOHHOTI'O UCYMCIIEHUS.
B uacmu, gpopmupyemoii yuacmuuxamu oo6pazoeamenbHbiX OMHOUEHULL:
- TEOpHsI YIPYTOCTH;
- OCHOBBI (PM3UKH MMPOYHOCTU U MEXAHUKH pa3pyILICHUS;
- LU POBBIE TEXHOJIOTMU BEIYUCIUTEILHON MaTeMaTHKH;
- YCTOWYMBOCTh MEXaHUYECKUX CUCTEM;
- TUHAMUKA MAIllVH;
- OCHOBBI a3pOTUAPOYIIPYTOCTH;

- MEXaHUKa KOMIIO3UTHBIX KOHCTPYKLIN;
- CTpOoUTENIbHASI MEXaHMKa MAIlIHH.

B uacmu anexmuenvix oucyunium:
- YUCJIEHHbIE METO/IbI;

- BJIEMEHTHI MaTEMaTUYECKOI0 MOJICTUPOBaHMs (PU3NUECKUX MPOLIECCOB;
- (pu3myecku HeTMHEHAss MexaHHUKa 1e(OpMHpPYyEMOro TBEPIOTO Tena.

3. CTpykTypa u coaep:KaHue QU CHUNINHBI

OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIE eAMHUIIBI - 108 yacoB.

3.1. Buasbl yueGHoii padoThI M TPY10€MKOCTH

. KoaunuecTBo
n/n Bupa yueOHoii padoThI Cemectp 1
4acoB
AyIUTOpPHBbIE 3AHATHS 48 48
B ToMm uucne:
Jlexnn 16 16
1.
CeMuHapCKUe/TIPAaKTHUCCKUE 3aHATHS 32 32
2.
JlaboparopHsbie 3aHATHS - -
3.
CamocrosiTesibHas padora 60 60
IIpome:xxyTouHasi arTecTanust
AK3aMeH C) C)
Hroro 108 108
3.2. Temaruyeckuil NJIaH U3Yy4YeHHUS] AU CHUTIINHbBI
Ne Paznenbl/TeMbl TpynoeMkocTb, yac
n/n JAMCHHUIIMHBI Bce AynutopHasi padora Camo
ero CTOSAT
eJbHA
|
padot
a




Cemunap | JTa6op | IIpakt
Jle CKue/ | aTopH |HuYecka
KII |paKkTH4 | BbI€ s
17071 €CKHME€ |3aHSTH | IOATOT
3aHATUS o OBKa
Pa3pnen 1. DiieMmeHTHI JIMHEITHOM
1 A 38 6 12 0 0 20
ajaredpbl
Tema 1. Matpulipl, AeiicTBUS HAJ
1.1 PHHEL 6 2 2 0 0 2
MaTpUllaMHu.
Tema 2. Onpenenurenu, UX CBOMCTBA
1.2 | u BeruMciieHne. MaTpu4Has 3aruch 6 2 2 0 0 2
CHUCTEMBbI JINHEHHBIX YPABHEHUM.
Tema 3. OOparHas MaTpHLa U ee
1.3 | BpiuncieHue. MarpuyHas 3anuch 6 0 2 0 0 4
CUCTEMBI JINHEWHBIX YPAaBHEHHM.
Tema 4. CucteMbl TUHEHHBIX
anredpanvecknx ypaBHEHUH,
OCHOBHBIE MOHSTHS U ONPEICICHHUS.
1.4 P 8 2 2 0 0o | 4
Pemenne cuctem TMHEHHBIX
ypaBHeHui MetoaoM Kpamepa,
METOJIOM 0OpaTHOM MaTpPHIIbI
Tema 5. Pemienue cuctem JIMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
1.5 6 0 2 0 0 4
Matpuuel. Teopema Kponekepa-
Kanemmm.
Tema 6. Meron I'aycca B
MIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
16 | P g 6 0 2 0 0 4
ypaBHeHUU. OTHOPOAHBIE CUCTEMBbI
JIMHEUHBIX YPaBHEHUM.
2 | Paznea 2. BekTopsbl. 34 4 10 0 0 20
Tema 1. JIunelinble ornepanuu Haj
BEKTOpaMH, UX CBOWCTBA. JInHEiHbBIE
2.1 | xomMOuHaIK BEKTOPOB. JInHEHHO 8 2 2 0 0 4
HE3aBUCHMBIE U JINTHEWMHO 3aBUCUMBIC
CUCTEMBI BEKTOPOB.
Tema 2. Ilonarue 6a3uca.
Koopaunatsl BekTopa.
22 | P P 6 0 2 0 0 4
KonnuueapHoCTh, OPTOrOHANBHOCTH U
KOMIUTAHAPHOCTh BEKTOPOB.
2.3 | Tema 3. CxanspHoe Ipou3BeacCHNE 6 0 o) 0 0 4

BEKTOPOB U €0 CBOMCTBA. BekTopHOE




MIPOU3BEJICHUE IBYX BEKTOPOB, €r0
CBOMCTBA.

2.4

Tema 4. CMeliaHHOE MPOU3BEICHUE
TpeX BEKTOPOB U €ro CBOICTBA.
Brruncnenue o6bema
napajuienenumnena. Y clioBue
KOJUTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.
OpToHOPMUPOBAHHBII Oa3uc.
Briuucnenue ckaasipHOro, BEKTOPHOTO
Y CMELIAHHOTO POU3BEACHUN
BCKTOPOB, 3a/IaHHBIX KOOpAWHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3Huce.

2.5

Tema 5. JIuneiiHble MPOCTPAHCTBA.
Pa3mepHOCTh M 6a3uUC TMHEHHOTO
MIPOCTPAHCTBA.

Marpuna nepexoza ot 6asuca K
0azucy nmpeodpa3oBaHre KOOPAMHAT
BEKTOpa IMPHU U3MEHEHUH 0a3uca.
CoOcTBEeHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS IMHEHHOTO
oreparopa.

Pa3zgen 3. KommiekcHble 4yucjia u
MHOI0YJICHEI

14

3.1

Tema 1. MHOXECTBO KOMILIEKCHBIX
yucen. opMbl 3aMUCH KOMIUIEKCHBIX
yucell.

3.2

Tema 2. Onepanuu Hax
KOMIUICKCHBIMHU YHCIIaMHU.
PaznoxeHne MHOro4JieHa Ha
MHO>KUTEIN OCHOBHAsI TeOpeMa
anreOpbl

Pa3zgen 4. Apaaurnyeckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
Pasnuunble TUIIBI ypaBHEHUN
IUIOCKOCTH

4.2

Tewma 2. PaznuuHble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

43

Tema 3. B3anmHoe pacnosnoxeHue
MPSIMBIX HA MJIOCKOCTH U B




IIPOCTpaHCTBE. Brruncienue
pPacCTOSTHUM MEXAY ABYyMs TOUKaMH,
TOYKOH U npsamMoin. Bzanmuoe
PacIoI0KEHUE INIOCKOCTEN.
Beluncnenue paccTossHUNA MEXKIY
TOYKOHU U TNIOCKOCTBIO

Tema 4. KpuBbie BTOPOTo nopsijika ux
reoMeTpUUYECKHEe CBOMCTBA.
VYpaBHEHUs IIUIICA, THIIEPOOITHI,
napab6osl O011ee ypaBHEHHE KPUBOI

4.4 6 2 2 0 0 2
BTOpOro nopsaka. [Ipusenenue
KPHUBBIX BTOPOI'O IOPsIIKA K
KaHOHMYECKOMY BHy. [IoBepxHOCTH
BTOPOTO MOPSAKA

Hroro | 108 16 32 0 0 60
3.3. Conep:xkanue pa3iesioB IUCHUNINHBI
BBenenue

Hpez[MeT, 3alaud 1 COACPIKAHHUEC NUCHUILIIUHBI. OCHOBHBIE 3TaIbI Pa3sBUTHA NUCHUILIIINHBI.
CprKTypa Kypca, €T0 MECTO U POJIb B TIOATOTOBKE 6aKanaBpa, CBA3b C APYI'UMHU JUCHUIIIIMHAMMU.

Pa3nes 1. DiieMeHTBI JTHHEHHOMH ajaredpbl

Tema 1. MaTpuusl U onpeaeTuTe 4.

[Tonsitue Matpunbl. Buasl matpuil. JleictBus Hag maTtpunamu. Onepanydu HaJl MaTpUIlaMU
U uX cBoiicTBa. OmpenenuTenu, iX CBOMCTBA U BhIYMCICHHs. [IOHATHS MHHOpa U aJIreOpandecKoro
JOTIONTHEHUsA.  Pa3noxeHue omnpeaenuTtens Mo 3JIEMEHTaM CTPOKH WM CTOoJOIa. Beruucienue
OTIPEIICTUTENICH Pa3IMYHOTO TIOPS/IKA.

OOparHast MaTpulla U aJITOPUTM €€ BBIYHMCIICHUS. DIIEMEHTapHbIe TPpeoOpa3oBaHusl MAaTPHUILL.
[IpuBeneHre MaTPUIIBI K TMAarOHAILHOMY HMJIM TpaleurueBUAHOMY BUy. MarpuuHas ¢opma 3anucu
CHCTEMBI JIMHEHHBIX anreOpanyecKkux ypaBHeHUH. PaHT MaTpuIbL.

Tema 2.Pemenune cucTeM JUHENHBIX aJIre0panyecKux ypaBHeHH.

CucteMbl JTMHEHHBIX anreOpaMyecKUX ypaBHEHHMH, OCHOBHbIE MOHATHA. PerieHue cucrem
JUHEHHBIX ypaBHeHU# MeTooM Kpamepa, MeTooM oOpatHoii maTpuiibl, MeTogoM ["aycca. Teopema
Kponekepa — Kanennu. Perenne npon3BosIbHBIX CUCTEM JIMHEWHBIX YpaBHEHHMM MeToqoM [aycca.
PeweHne 0THOPOJHBIX CUCTEM JIMHENHBIX YpaBHeHMN. KpuTepuil CylecTBOBaHUS HETPUBUAIBHBIX
peueHui.

Pa3zgen 2. JiieMeHTbI BEKTOPHOM aJredpbl

Tema 1. JluneitHple omepanuy HaJ BEKTOpAMH, MX CBOWCTBA. JIMHETHBIE KOMOWHAITUU
BEKTOpOB. JIMHElHHAs 3aBUCHMOCTh W HE3aBUCHUMOCTHh BEKTOPOB. basWc cHCTEeMBI BEKTOPOB.
EnauHCTBEHHOCTH pa3ioKeHus BEKTopa 1o 6asucy. OpToHOpMHUPOBAHHBIN Oa3ucC.



Tema 2. CkayisipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUSA
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIUMCIIEHHE CKaJIsAPHOIO,
BEKTOPHOTO ¥  CMCIIAHHOIO  IPOU3BEIECHHUM  BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiinbie npoctpaHcTBa. [loHsATHE O0asWca NPOCTPAHCTBA T'C€OMETPUUYECKHUX
BeKTOpoB. [IpeoOpazoBaHue MaTpuUIllbl JMHEHHOTO OMepaTopa MpH Mepexone oT Oa3uca K Oasucy.
Co6cTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

Pa3gen 3. KoMmiekcHbIE YHCJIa H MHOTOYJICHBI

Ilonatne xomIuiekCHOro uwuciaa. DopMbl 3amUCU  KOMIUIEKCHBIX uucen. [ledcTBus Hafg
KOMILIEKCHBIMU uncinamu. ®opmyiia Myaspa. M3BiieueHue KOpHA N-0¥ MOJI0KUTEIIBHON CTEIIEHU U3
KOMILIEKCHOTO Yncia. Pa3nokeHue MHOrouwieHa Ha MHOXHUTeTH. OCHOBHAs Teopema aiareOpsl.

Paznen 4. AHaMTHYECKASA TeOMETPUA

Cucremsl kKoopauHAT. JleKapTOBBI IPSAMOYTOJIBHBIE KOOPJAMHATHI HA MJIOCKOCTH U B NMPOCTPAHCTBE.
ITonspHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Pa3nnynble THUIBI ypaBHEHUH INIOCKOCTH U YPaBHEHUH NPSAMOM (Ha IUNIOCKOCTH U B IPOCTPAHCTBE).
Brruncienue paccToOssHUI MEXIy ABYMSI TOYKAMU, TOUKON U MIPSMOM, TOYKOW U IJTIOCKOCTBIO.
Bolunicnenue paccTosHUS MEXAY CKPEINBAIOIUMUCS IPSIMbIMU.

Brruncnenue yrioB Mexay ABYyMs IPSIMBIMU, IIPSIMOM U TUIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAIKA

Kpusbie BTOpOro mnopsigka, MX reoMeTpUYECKUEe CBOMCTBa W ypaBHeHus. [IpuBeneHue KpuBou
BTOPOI'O NOPAAKA K KAHOHUYECKOMY BHUJLY.

VYpaBHeHHEe NOBEPXHOCTH BTOporo mnopsaka. KaHoHuueckue ypaBHEHHsI cQepbl, 3JUIMIICOUAA,
KOHYca, rurnep0oionia, napadoaouaa.

3.4. TemaTuka npakTHYeCKUX 3aHATHI M0 JUCHUILVINHEe «JInHelHas aaredpa»

No 3ansaTus Tema 3angaTus

1 Pa3zne 1. DiieMeHTHI JIMHEHHOM aJaredpbl. MaTpuiibl, 1eHCTBUS
HaJ MAaTPHUI[AMH.
Onpenenureny, UX CBOMCTBA U BhIYKMCIICHUE. MaTpyUyHas 3aMuch

2 CHUCTEMBbI JINHENHBIX YPABHEHUM.

3 OOpaTHas MaTpUIIA U €€ BBIUUCIICHHE.
CucreMbl TUHEHHBIX anreOpanyeckux ypaBHEHHUI, OCHOBHbIE

4 MIOHATUSA U ONpeleeHus. Permenue cCucTeM JIMHEMHBIX YPaBHEHUI
MeroaoM Kpamepa, MeTogoM 00paTHON MaTPHILBI

5 Pewenne cucrem nuHENHBIX ypaBHeHUN MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemm.

6 Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JIMHEUHBIX YPABHEHUN.

OaHOPOAHBIE CUCTEMBI IMHEHHBIX YPAaBHECHHM.

Pasnen 2. DjemMeHTBI BeKTOPHOI ajareOpbl. BekTopsl.
JlvHeiHble omepauuu HaJl BEKTOpaMH, UX cBoicTBa. JIuHelHOe
7 IIPOCTPAHCTBO TI'€OMETPUYECKUX BEKTOpOB. IloHsATHE JMHEHHOU
KOMOWHAIIUM BEKTOPOB. JIMHEHHO HE3aBUCHUMbBICE U JIMHEHHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[TonstTe ©Oa3uca MPOCTPAaHCTBA TEOMETPUUYECKHUX BEKTOPOB.
8 Koopanuatsl BEKTOpA. OpTOHOPMUPOBAHHBIN 6azmc.
KonnnHeapHOCTh,  OPTOTOHAJBHOCTh M KOMIUIAHAPHOCTh




BEKTOPOB.

CkanspHoe NpoM3BEIEHUE BEKTOPOB M €ro CBOWCTBA. YCIOBHE
9 OpPTOTrOHAJILHOCTH BEKTOPOB. BeKkTOopHOE Mpou3BEAEHUE ABYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTU BEKTOPOB

CMenraHHoe TMPOU3BEICHUE TpPEX BEKTOPOB M €ro CBOMCTBA.
Brruncnenne o0bema mapaisienenurnesa U mupaMuibl. Y CIOBUE
10 KOMIUIAHAPHOCTH  BEKTOPOB. Beluucnenue  ckaispHOro,
BEKTOPHOTO M CMENIAHHOTO MPOU3BEIEHUI BEKTOPOB, 3aJaHHBIX
KOOpJAMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneitnple mpocTpaHcTBa. PasmepHocTh U 0a3uc JIHHEHHOTO
IIPOCTPAHCTBA.

Matpuna mnepexoma ot 6asuca k 0Oasucy. IIpeoOpazoBanue
KOOpJMHAT BEKTOpa TMpu U3MeHeHuu Oaszuca. JluHeiHbIC
oTepaTopsl, ACUCTBUS C TMHEHHBIMU ornepatopamu. CoOCTBEHHbIE
BEKTOPHI M COOCTBCHHBIC 3HAUCHHSI MATPHIIBI

11

Pa3znen 3.KommiekcHble 4mcIa W MHOro4wieHbl MHOXECTBO
KOMIUIEKCHBIX 4Hcesl. POopMbl 3amucH KOMIUIEKCHBIX YHCEI.
JleiictBuss  Hal  KOMIUIEKCHBIMH  uucliaMu.  PasnoskeHue
MHOTrOYJIEeHa Ha MHOKUTENH, OCHOBHAsl TeopemMa ajareOpsl

12

Pa3nea 4. AHanuTnyeckasi reoMeTpus
CucrteMbl KOOpauHaT. Pa3mnyHbIe THITB YpaBHEHHUH TIOCKOCTH

13

14 Paznuunple TUOBl ypaBHEHMH MpsMOM Ha TIJIOCKOCTH U B
IIPOCTPAHCTBE

15 B3anMmHOe pacmnonokeHue IpsAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BpIYKCIIeHNE PaCCTOSHUN MEX Ty ABYMs TOYKaMH,
TOYKOM M  IpsAMON. DBeluncineHue  pacCTOSHHUA — MEKIY
CKPEIIMBAIOIIMMHACA  IPSIMBIMUA. B3anmMHOE  pacrosokeHue
IUIOCKOCTEH. DBbluncieHHE pacCTOSHUN MeEXAYy TOYKOW U
IUIOCKOCTBIO

16 KpuBble BTOpOro mnopsiika HMX TIE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus ssummrca, runepOossl, napadonsr O0mee ypaBHEHHE
KpUBOW BTOpOTO nopsiaka. [Ipusenenue KpuBoil BTOpPOro nopsiaka
K KAHOHM4eCKOMY BUAy. II0OBEpXHOCTH BTOPOrO MOpsAKa

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE O0ecIeYeHue

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCThI

@I'OC 15.03.03. «IIpuxnagnas mexanuka». 2021. ITpuka3 Munobpnayku Poccun ot 09.08.2021
Ne729.

AkaneMudeckuil ydeOHBIH IUTaH 1O HampaBieHuto mnoarotoBku: 15.03.03 IlpuknagHas
mexanuka. [Ipoduns: [IporpamMmmupoBanue u nuPpoBbIE TEXHOJIOTUN B TUHAMHUKE U TPOYHOCTH.
®opma o0yueHust — ounas. 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepaunnu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJOTHYECKOro pa3surus Poccuiickon Penepaunun».

[Ipuka3 MunuctepctBa obpazoBanusi u Hayku Poccuiickoit ®enepauun ot 23.08.2017 Ne 816
«O6  ytBepkaenuu  [lopsinka  mpUMEHEHUS  OpPraHM3AlMsIMH,  OCYIIECTBISIOIIMMHU
00pa3oBaTeNbHYIO ICSITEIBHOCTD, AJICKTPOHHOTO O0yYEHHMSI, TUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH MPU peanu3aii 00pa3oBaTeIbHBIX MPOTPAMMY.
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4.2. OcHoBHas JIuTepaTypa

1. Topnad, b. A. MaremaTrka 1 aHAIMTAYECKass TeOMETpHs : y4eOHUK i By30B / b. A. T'oprau.
— 2-e usn., crep. — Cankr-IletepOypr : Jlanp, 2022. — 300 c. — ISBN 978-5-507-44063-4.
— Teker : onextponnsni // JlaHb : snekTpoHHO-OMOmmoreuyHas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. Jluneiinepie anreOpa M aHAIMTHYECKAs T€OMETpUs : y4eOHO-meroamueckoe mocoduwe / M. U.
CkBopuona, 1. B. AutonoBa, A. I'. Parnos, E. B. CosnomonoBa. — Mocksa : PTY MHUPDA,
2022. — 135 c. — Texkcr : anexkTpoHHbIH // JIaHb : anekrponHo-0nOmmoreynas cucrema. — URL:
https://e.lanbook.com/book/240020.

3. TyranbaeB, A. A. MatemMaTuka U aHaJUTHYeCKas TeoMeTpus : yueOHuK / A. A. TyranGaeB. —
Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — TekcT : 3JeKTpOHHBIH //
Jlanb : anexTpoHHO-OMOIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/333359.

4.3. JlomoJiHUTeJIbHAS JIMTepaTypa

1. Munocues, B. b. Kypc maremaTuku 151 TEXHUUECKUX BBICIIMX YYEOHBIX 3aBEJCHUH : yueOHOe
nocodue / B. b. Munocues, B. I'. 3y0kos, B. A. JlsxoBckuit. — 2-¢ uza., ucnp. — CaHKT-
[etepOypr : Jlanp, 2022 — Yacts | : AHanutndeckas reometpus. [lpeaenst u psapl. yHKINU
u npou3BoaHbIe. JInHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-
8. — Texcr : osnekTpoHHbIH // JlaHb : syeKTpoHHO-OMONMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc maremaTuku aj1si TEXHUUECKUX BBICIIMX YYEOHBIX 3aBEJCHUH : yueOHOe
nocobue / B. b. Munocues, B. A. JIaxosckuii, A. 1. MapTbiHeHKo. — 2-€ u3., ucnp. — CaHKT-
[letepOypr : Jlanp, 2022 — Yactp 2 : OyHKIMU HECKOJBKUX MEpeMeHHbIX. VIHTerpaabHOoe
ucuncnenue. Teopus momst — 2022. — 432 ¢. — ISBN 978-5-8114-1559 TekcT : 351eKTpOHHBII
// JIanb : anekTpoHHO-0MOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/211355.

3. Kpartkwuii Kypc BbICIIEH MaTEMaTUKH [ DIEKTPOHHBIN pecypc]: yueb. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pesxxum moctyna: URL: https://e.lanbook.com/book/93522. - 3arm.
C ’KpaHa.] .

4. bexnemuiues, /I.B. Pemenue 3a1a4 u3 Kypca aHaJIUTUYECKON T€OMETPUH U JIMHEHHOHN anredpsl
[DnexTpoHHEIH pecypc]: yued. mocodue - DneKTpoH. AaH. - MockBa: @usmatiurt, 2014. - 192 c.
[Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana.]

4.4. DJeKTpoHHBIE 00pa3oBaTeJbHbIE PeCYPCHI
[IpoBenenue 3aHATUI U aTTECTAllM BO3MOXKHO B JUCTAHLIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-

CTeMBbl JAMCTaHIMOHHOTO oO0yueHusi ynuBepcutrera (CIHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii «MartemaTtuka» 3JIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem paszaenam
TIPOTPAMMBI:.

Haszsanue 50P

Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaauTH4YeCcKass FTCOMETPUS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneitnas anredpa u | https://online.mospolytech.ru/course/view.php?id=462
aHAJTUTHYECKAsi TCOMETPUS

Pazpaborannbsie JOP BKJII04aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[opsnox mnpoBeneHuss pabOT B AMCTAHUMOHHOM (opMaTe YCTAaHABIMBACTCS OTAEIbHBIMU
pacnopsHKeHUSAMHU IPOPEKTopa 1o yueOHOM paboTe W/Miy HEHTPOM Y4eOHO-METOANYECKON pabOThI.
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https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462

Kaxaplii cTymeHT obecrieueH HWHIMBUAYabHBIM HEOTPAHHYEHHBIM JOCTYIOM K 3JIEKTPOHHOU

OMOIMOTEKE MOCKOBCKOI'O ITOJUTEXA

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

HHTepHET-pecypchl  BKIIOYAIOT y4eOHO-METOJUYECKHE MaTepHalibl B 3JCKTPOHHOM  BHJE,

npejcTaBiICHHbIC Ha caiiTe mospolytech.ru B pasaene: «L{eHTp MaTeMaTHYeCcKOro 00pa3oBaHMs»

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

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

[Tose3Hple yueOHO-METOAMYECKHE U MH(POPMAIMOHHBIC MaTepHalIbl MPEJACTABICHBl Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «VHTepHeT» JUIsi OCBOCHHS

TUCIIMIUTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMIleH3MOHHOE ¥ CBOOOIHO PACPOCTPaHsieMoe MPOrPaMMHOe
o0ecrieyeHue

Ne| HammenoBanue | Pazpa6orunk I1O JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJsiagaren | (JIMIEH3HMOHHOE, | POCCHIICKHUX MPOrpamMM JIJisi
b) CBO0OIHO 9BM u B/l (npun Haanumnu)
pacnpocTpaHsieM
oe)

1 | AstraLinuxCom | OOO Jlunen3nonnoe https://reestr.digital.gov.ru/ree
monkEdition "PYCBUTEX- str/305783/?sphrase 1d=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JlunensnonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 75

4.6. CoBpeMeHHbIe TIpodeccHOHAIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHUA NUCHMUIIJIMHBI:

HaumeHoBaHue Cchl1ka Ha pecypc JlocTymHOCTh

HNudpopManHOHHO-CIIPABOYHBIE CHCTEMBbI

JocTtynHa B ceTn
https://stackoverflow.co
StackOverflow / Wurepuer 6e3
m
OrpaHUYECHUN
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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://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru
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

ndopmanpnonnsie pecypest Cetnt | http:// www.consultant.ru | JlocTymHo
Koncynprantlntoc

[Topran @enepanbHbIX
FOCyAapCTBECHHBIX http://www.fgosvo.ru. JloctynHo
00pa3oBaTeNIbHbIX CTaHIaPTOB
BbICIIIETr0 00pa30BaHUs

JIEKTPOHHO-0H0JIMOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ JloctymiHa B cetn
WutepHer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | [locTynna B cetu
ru/ Wutepuer 6e3
OTpaHUYCHU I

IIpodeccuonanbubie 6a3bl JAHHBIX

basa naHHBIX Hay4yHOU http://www.elibrary.ru HocTtynHo
3JICKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | loctynHo

HoJIUTeMaTHYeCcKast peepaTUBHO-
oubnuorpaduyeckas u
HayKOMETpHUUECKast
(bubmmmomeTpudeckas) 6aza JTaHHBIX

5. MaTepuajibHO-TeXHHYecKoe obecredeHne JUCHMTILTUHbI

MarepuanbHO — TeXHHYecKas 0a3a yHHMBepCcHTETa 0OeCreuyMBaeT NMpPOBEIEHUE BCEX BUIOB
3aHATHH, MPEAYCMOTPEHHBIX y4EOHBIM IIJIAHOM, M COOTBETCTBYET NCHCTBYIOIIMM CAaHUTAPHBIM H
IPOTUBOIIOXKAPHBIM TPABUIJIaM M HOpMaM.

Kagenpa «Maremaruka» He pacnosiaraeT COOCTBEHHBIM ayAUTOPHBIM (OHIOM H HCIIOTIb3YET
yueOHbIe ayTUTOPUU U3 00Iero GoHaa yHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH ISl MPOBEACHUSI HHTEPAKTUBHBIX MIPAKTUUECKHUX 3aHATHH HCIIONB3YIOTCS
KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanyeckue peKOMeHIalH
6.1. MeTounquRne PECKOMEHAAIINA NJIA IMpennoaaBaTe’id 1Mo opraum3ainmnn Oﬁy‘leHl/Iﬂ

[Ipexxne Bcero, ciaemyeT oOpaTUTh BHMMAaHHE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh
W3y4aeMbIii IMH MaTeprall He TpeOyeT KaKOH-IM0O CIEIUabHON (JIOTOTHATEIBHOM) TIOTOTOBKH
U BIIOJIHE MOXET OBbITh YCIIEUTHO U3YYEH, €CIIU CTYEeHTHI OyAyT MOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATh JIOMAITHUE 3aJaHus W TIOJIb30BaThCA (IMPU HEOOXOIMMOCTH) CHCTEMOM IIAHOBBIX
KOHCYJIbTAIlMi B TE€YEHUE KaKI0ro cemecTpa. Boienmme B Kypc MaTeMaTHUKU pa3Aeiibl SBISIIOTCA
KJIACCUYECKUMU, B TO K€ BpPEMsSI OHHM MPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK MUMEIOT LIUPOKOE
pacnpocTpaHEHUE AJisl PELEHUs PAa3HOTO poja 3ajady BHYTPU CAMOM MAaTEMAaTUKU U MPUKIAJHBIX
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3amad. X ocBoeHMEe NMOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, ApIYMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO M MHUCBMEHHYIO peub, YCIIEHIIHO MPUMEHSATh HAKOIUJICHHbIE 3HAHUS B MPO(eCcCHOHATBHOM
JESATEIBHOCTH.

HeoOxonumo ¢ camMoro Havana 3aHSATHM pPEKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB JIs NMOATOTOBKH K
9K3aMEHY.

Ha nepBoM 3aHATHM 1O JUCLUIUIMHE CIeTyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTYIEHTOB
O BUE U q)opMe HpOMe)KYTOHHOﬁ aTTeCTalvy 110 JUCHUILINHE, CPOKaxX €€ IMPOBEACHU, YCIIOBHUAX
JIOTIyCKa K IPOMEXYTOUYHOM aTTeCTallH, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOIO KOHTPOJISL.

W3noxxeHne TEOPEeTUYECKOT0 MaTepualia JIOJKHO COMPOBOXKIATHCS WIUTIOCTPATUBHBIMU
npUMepaMu, THIATEIbHO OTOOpaHHBIMHU NpPENoAaBaTeIeM TaK, YTOObl TEXHHUUYECKUE TPYIHOCTH U
BBIKIIAJKKW TIIpU PEIICHHUU 3aJadd HC OTBJICKAJIM OT TIJIABHOT'O: OCMBICICHUA HIACH W CYTHU
IpUMEHAEMbIX MeTonoB. ClieyeT Bcerja yKasbplBaTb IPUMEPBI IPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U HopmyI.

[IpakTuyeckue 3aHATHSA JOJDKHBI OBITH OPraHM30BaHbI IMPENojaBaTelieM TakuM 00pas3oM,
4TOOBI OCTaBaJIOCh BpEMA Ha NEPpUOANICCKOC BBITTOJIHEHHE CTYACHTaMU HEeOOABIION
CaMOCTOSITENIbHON PabOThI B ayJUTOPUU JIJIs IPOBEPKHU YCBOEHUS M3JI0KEHHOTO MaTepuasa.

HpenonaBaTenL, BGI[YHII/Iﬁ MPAKTUYCCKUC 3aHATUA, OOJIKCH COrJIaCOBbIBATbH y‘—IG6HO-
TEMaTUYECKHU TUIaH 3aHATUH C JIEKTOPOM, UCIIONIB30BaTh €AUHYIO CUCTEMY 0003HAYECHUH.

[IpenogaBaTento cieayeT JOOMBATHCS CUCTEMATUYECKOM HENpEepbIBHOM pabOThI CTYJEHTOB
B TEUEHHE CeMecTpa, HEOOXOAUMO BBISBIATH CHIIBHBIX CTYJEHTOB U NPUBJIEKATh UX K HAayYHOU
paboTe, K y4acTUIO B pa3HOI0 poJia OJIMMIINAIaX U KOHKypCax.

CTyZneHT JOKEH OILyIIaTh 3aMHTEPECOBAHHOCTD MPEIN0IaBaTeNsl B JOCTHKEHUH KOHEYHOIO
pe3yabpTaTta: B IpHOOpPETeHUH 00yJarOIIMMHUCS IPOYHBIX 3HAHUM, YMEHUHN U BJIaJICHUS] HAKOTJICHHON
uHpopManuel Ui peeHus 3aa4 B IpopecCuoHaIbHOM e TeTbHOCTH.

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHHU

Bo3moxHO mpoBefeHHE 3aHATUNH M aTTeCTallUd B JUCTAaHIIMOHHOM (opmare ¢ NpUMEHEHHEM
CHUCTEeMBl JUCTaHIMOHHOrO oOyueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoi «MaTemaTHuKa» IEKTPOHHBIX 00pa3oBaTeabHBIX pecypcoB (DOP) (cm. m.4.4).

[lopsimox mnpoBeneHust pabOT B JAWCTAHIMOHHOM (hopMaTe YCTAHABIMBACTCS OTICIbHBIMU
pacropspKeHUSIMU TTPOPEKTOpa Mo y4eOHOM paboTe W/WiTu IIEHTPOM y4eOHO-METOIUYECKONW pabOTHI.

6.2. Meroanueckne yKazaHus AJ1s1 00y4AIOIIUXCS 110 OCBOCHHIO
AUCHUTITHHBI

Pa3zpnen: 3j1eMeHTHI JIMHEHHOM aaredpbl

Martpuusl u onpeaeaurtenu. [Ipexe Bcero, CTyI€HT JOJKEH MOHATh, YTO MaTPUIIA — 3TO
Tabauna yucen (mpuyeM 3Ta Tabauia MOXKET UMETh OAMHAKOBOE YHUCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITh U MIPSIMOYTOJILHOM), @ ONPEAETUTEINb- 3TO YUCIIO, 3alIMCHIBAEMOE B BUJIE KBAAPATHOM TaOIUIIBL,
TO €CThb ONPEACIUTENHN CYILECTBYIOT TOJIBKO Y KBaIPATHBIX MaTpPHII.

Crnenyet oOpatuth 0co00€ BHUMaHHE HA ONEPALUI0 YMHOKEHHUS MPSMOYTOJIbHBIX MaTpULl U
HOHATh, KaKHM MOJy4aeTcss MOPSJIOK MaTpullbl — mpousBereHus. OcoOEHHOCTh MAaTpHIl TaKKe
COCTOMT B TOM, 4TO HpOM3BEIEHHE MATpHI] He MepecTaHoBouHo, To ecth AB' BA Cnenyer
00s13aTeNIbHO yOEAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3ada4H.

BaxupiM siBrisiercss mossitTue oOpaTHOWM MaTpuubl. Hajmo 3HAaTh yclioBHE CyIIECTBOBAHUS
o0paTHOW MaTpHIbl U aNropuT™M ee noctpoeHus. Ilocie ee BbIUMCICHHUS IenecO00pa3HO JenaTh

-1 _
TIPOBEPKY TPABUILHOCTH pENIEHHs, BHINONHMB omeparmio ymuoxkenus A A =E (gomxua
HOJYYUTHCS €IMHUYHAS MaTPULIA)
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[Ipu m3yueHun ompeaenuTene HaJ0 YETKO YCBOUTH MOHATHUS MHUHOPA, alreOpandecKoro
JIOTIOJIHEHUS, 3HaTh MHOTOYMCIICHHBbIE CBOWCTBa ompeaenuTens. J[ias oOCBOGHHS TEXHUKH
BBIYUCIICHUS ONpeAeNuTeNe 1enecoodpa3Ho, BbIOpaB IPOU3BOJIBHBIM OMNpEAETUTENb BbIIIE
TPETHETO MOPSIZIKA, PACKPBITH €r0 PA3IUYHBIMU CIIOCOOAMHU, TPUMEHSIS Pa3JIOKEHHE U IO CTPOKaM U
no cronbmam. OOpaTUTe BHUMaHUE, KaKUE CTPOKH (CTOIOIBI) MpeanoYTUTeNIbHee BBIOUPATh s
PACKPBITHS ONIPEACIUTENS, YTOOBI yIIPOCTUTH €ro Bhruuciienne. Oco0eHHO () PEKTUBHO BBIUUCIEHUE
OTIPENIeNIUTEINS C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoO0pa30BaHUM, MPUBOAALIMX €r0 K TPEYrOJIbHOMY
BUTTY.

[Tpu n3yueHun pereHunii cucTeM JMHEHHbIX anredpanueckux ypaBHeHuit (CJIAY) obparute
BHUMAaHUE, NMPEXJIE BCEro, Ha MOHSATHE PEIICHUs CUCTEMBI U YCIIOBHS CYLIECTBOBAHHUS PEILIEHUN B
3aBUCUMOCTH OT COOTHOILIEHHUS MEKy PAHTOM MaTPHUILIbl, PAHTOM PACIIMPEHHON MaTPULIbI CUCTEMBI
U YUCJIOM HEWU3BECTHBIX M ypaBHeHHMH. OOpaTuTe BHUMaHHE Ha YCJIOBUS NMPUMEHEHHs (HOpMyI
Kpamepa u wmetoma oOpaTHoii MaTpuilbl. BHHMarenpbHO pa3depuTe MNPUMEPH  PEIICHUS
MIPOU3BOJILHBIX CHUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHuM wmetojgoM [aycca (BBeneHue
0a3MCHBIX U CBOOOIHBIX MEPEMEHHBIX).

Pa3nesi: JDieMeHThI BEKTOPHOM airedpsbl

[Ipu u3ydeHun naHHOW TeMbl 0OpaTHTEe BHUMAaHKME HA JIMHEHHBIC ONEpallMy HaJl BEKTOPaMH,
Ha MMOHATUS JIMHEHHOW HE3aBUCUMOCTH U JTUHEHHOHN 3aBUCHMOCTH BEKTOPOB, Ha (hyHIAMEHTAIHHOE
HOHATHE 0a3uca BEKTOPHOTO IMPOCTPAHCTBAa (M OPTOHOPMUPOBAHHOIO 0a3uca), Ha pazIOKEHHE
BEKTOpa 10 0azucy.

3HaTh ONpPENEICHUE, TEOMETPUUECKUE CBOMCTBA CKAJSIPHOTO, BEKTOPHOTO M CMELIAHHOIO
IPOU3BENICHUSI BEKTOPOB, (DOPMYJIbI Il MX BBIYHUCICHHUS B BEKTOPHOH M B KOOpJIMHATHOU (hopme.
OO0s3arenbHO 3HATh U YMETh IHPOBEPATh YCIOBHUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHapHOCTU BEKTOPOB.

Pa3jien: kKoMIIEKCHBIE YHCJIA H MHOTOYJIEHbI

B »stom paznene, mpexie Bcero, Hajl0 IOHATb, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH
pacliipeHreM TOHSATUSL JEHCTBUTENBHBIX YHUCEN, 3HATh OIpeaeieHHe U Tpu (GOopMbl 3amucu
KOMILJIEKCHOTO yuciaa (anreOpandecKkyro, TPUTOHOMETPHUYECKYI0 M  TOKa3aTeNIbHYIO),
TE€OMETPUUYECKYI0 MHTEPIPETALUI0 KOMIUIEKCHOTO YHCIAa M B3aWMHO-OJHO3HAYHOE COOTBETCTBHE
MEXJ1y MHOXECTBOM KOMIIJIEKCHBIX YHCET M MHOXECTBOM TOUYEK KOMILJIEKCHOM IMJIOCKOCTH. 3HATh
dhopmyny Ditnepa. KomrnekcHble uncia MOKHO H300paxkaTh C TOMOIIBIO BEKTOPOB Ha KOMILIEKCHOM
iockocTH. [ToaTomy oneparuu ca0eHusl U BBIUNTAHUS KOMIIEKCHBIX YHCET MOTYT ObITh CBEICHBI
K OIepaiusM CI0KE€HUS U BBIYUTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3Hath W yMeTb BBINOJHATH OINEpalM YMHOXKEHUS, JEJCHHs, BO3BEICHUS B
MOJIOKUTENBHYIO CTENEeHb KOMILJIEKCHBIX YHCEN, 3alHMCaHHBIX B TPUTOHOMETpUYECKol (dopme,
U3BJICYEHUSI KOPHS N-OM CTENEHN U3 KOMIUIEKCHOTO YHCIIA.

Cnenyer oOpaTuTh BHHMaHHE Ha TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEN SBISETCS
3aMKHYTBIM, TO €CTb JIt00as anredpandeckasi onepanus HaJ KOMITICKCHBIMH YHCJIaMHA HE BBIBOIHT
3a npeaesnbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTh pasnuyHble BUIBI PA3JI0KEHUS] MHOIOWIEHAa HA MHOXKHUTENHU JUIsl CIIy4aeB, KOraa
Cpelu KOpHEH MHOro4JieHa MOTYT OBbITh KpaTHbIe, KOMIUIEKCHbIE KOpPHH. JTH CBEACHHUS OyayT
UCIIOJIb30BAaThCS, HAIIPUMEP, B UHTETPaJIbHOM UCUUCIICHUH MPU BBIYMCICHUN UHTETPAJIOB OT IPOOHO-
paloHaNbHBIX (DYHKIUHN, IPU PEIICHUN JTUHEHHBIX OAHOPOAHBIX MU((depeHINaTbHBIX YPaBHEHHIMA
N-TO TOPSIZIKA C TIOCTOSTHHBIMU KO3 QUITEHTaAMH.

Pa3zjnen: AHaanTH4YecKas reoMeTpus

[Ipyn m3ydyeHMM aHATUTUYECKOW TE€OMETPUM CIEIYeT, MPEeXAE BCEro, HMOHATh, UTO €€ 3ajadel
SIBJIIETCS U3YUYCHHUE TE€OMETPUUYECKUX OOBEKTOB MPH MOMOIIM aHATUTHUYECKUX METOAOB aire0psl U
MaTeMaTUYeCKOr0 aHajiu3a. B OCHOBE Takoro mnoaxoAa JEKUT METOJ KOOpAUHAT, BIEPBbIE
cuctemarnyecku npumeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHSTHS TeOMETpUU (TOUKa, MpAMasd,
IUIOCKOCTbh) SIBJISIFOTCSI HEOIPEAETISEMBbIMU, U JUI MX ONMCAHUSA NPUMEHSETCS aKCHMOMAaTHUYECKUMN
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METO/, O3BOJIAIOIIUN YCTAHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKLy MHOKECTBOM TOUYEK
OpsIMON M MHOXKECTBOM JICHCTBUTENBHBIX YHCET U, TAKUM 00pa30oM, BBECTH CUCTEMY KOOPAHMHAT.
Hano getko ycBouTh paznuuHble (HOpMBI ypaBHEHHH MPSIMOM M IJIOCKOCTH YMETh MEPEXOAUTH OT
0J1HOM (hopMBI K ipyroif. CiielyeT OCMBICIUTD U YCIIEIIHO IPUMEHSTh PEIIEHUS KJIIACCUYECKUX 3a7a4
AHAIUTUYECKOU F€OMETPUH O B3aMMHOM PACIOJIO0XKEHUH NPSAMBIX U IJIOCKOCTEN, YMETh ONPEAEIATh
YTJIbI U PACCTOSIHUSI MEXAY Pa3IMYHBIMU T€OMETPUYECKUMU O0BEKTaMHU.

OTMeTuM B 3aKJIIOYEHHE, YTO YCIEHIHOe M3Y4YeHHE AMCLUMIUIMHBI « JIuHeiHas anreOpay,
pruoOpeTeHne HeoOXOAUMBIX KOMIIETEHIMH, YMEHUI M HaBBIKOB BJAJ€HHS MaTeMaTHYECKUM
anmaparoM TpeOyeT OT CTYAEHTOB OOJIBIION CaMOCTOATENIbHONM paboThl. OOpaTuTe BHUMaHHE, YTO
KOJMYECTBO YaCOB, OTBOJUMBIX HAa CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C YUEOHBIM IJIAHOM,
00JIbIIIe YHMCIIa YACOB, OTBOJMMBIX Ha BCE BHU/IbI Ay TUTOPHBIX 3aHATHH.

7. ®OH OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJIS U OLIEHNBAHUSA Pe3yJIbTATOB 00y4YeHUs

I[J'ISI KOHTPOJIA YCIIEBACMOCTHU W Ka4Y€CTBAa OCBOCHUA JUCHUIIIMHBI HaCTOﬂH_[eﬁ nporpaMMoﬁ

MPEAYCMOTPEHBI CIASAYIOIINE BUABI KOHTPOJIS:

— KOHTPOJIb TeKYIEH yCTIEeBAEMOCTH (TEKYIIHA KOHTPOJIb);

— MPOMEKYTOYHAs aTTecTalus (9K3aMeH).

HaumenoBanue
KOHTPOJIA
pe3yJIbTaTOB
oOydeHus

Bun xouTpons
pe3yabTaToOB
o0y4eHus

Ne i/t

Kpatkas xapakrepucTika KOHTPOJIs
pe3yJabTaToOB 00y4YEeHUs

PacuetHo-
1 rpaduydeckas
paborta

Texymun

OO0yuarommiics B TEUEHHUE cemecTpa
CaMOCTOSITENIFHO BBITIOJHACT PSAJ PacUETHO-
rpapudeckux pador mo Tteme paszaena. [lpu
MPOBEPKE MPEIoJaBaTellb OLCHUBACT Ka4eCTBO
ohopmIIeHHS, TPaBUIBHOCTH PAaCYETOB.

) KoHnTpoabHas

pabota Texympuit

Pemenue KOHTPOJIbHOU paboThl
OCYIIECTBJISIETCS HA TOCJIETHEM  3aHATUU
nuzydaemoro paszaena. KonTponmpHas pabota
BBITIOJIHSIETCS WHJIUBUTyaJIbHO KQK]IbIM
ctyneHtoM. Ilpu mpoBepke mpenogaBaTenb
OIICHMBAET TMPaBUJIBLHOCTh  TPOU3BEIACHHBIX
pacyeTos.

3 Tect Texymmit

TectupoBaHue NPOBOAUTCA HaA IOCIEIHEM
3aHATUM M3y4aeMOM TeMmbl. TecTtupoBaHue
OCYyILECTBIIsI€TCS,  JMOO  MpU  TMOMOIIU
KOMIIBIOTEPHON CHUCTEMBI TECTHUPOBAHUSA, OO
C UCIIOJIb30BAaHUEM BBIJJAHHBIX TECT-3aJaHUI Ha
OymMa)kHOM HocuTese. B pamkax TecTupoBaHUs
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 DKk3aMeH [IpomexyTouHbIit

[TpomexxyTouHasi arrecTanus OOy4aromuxcs B
¢dopme 3K3aMeHa NPOBOAUTCS IO pe3yJbTaTaM
BBINIOJTHEHUSI BCEX BUJOB Yy4eOHOH paboThl,
MPEyCMOTPEHHBIX Y4eOHBIM TIAHOM TIO JTaHHOU
OUCLMIUIMHE, TpU  OTOM  YYHUTHIBAIOTCS
pe3yabTaThl TEKYLIET0 KOHTPOJS YCHEBAaeMOCTH
B TeueHHe cemectpa. OleHKa CTENeHu
JOCTIDKEHHSI  00yYaroIIMMUCS  TUIAHHUPYEMBIX
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pe3yNbTaToB

«XOpOo1Io»,

o0y4yeHust 10
MIPOBOJUTCS IPETNOJaBATENEM, BEAYIIIUM 3aHATHUS
M0 JUCUUIUIMHE METOJIOM JKCHEPTHOM OIEHKH.
[lo wroram mnpPOMEXKYTOYHOW AaTTECTALMU TIO
JTUCIUTIITMHE BBICTABIISICTCS] OIEHKA «OTIAYHOY,
«YIOBJIETBOPUTEIHLHO
«HEYAOBIETBOPUTEIHHOY.

JUCHUITIIINHE

HIJIN

7.2.

IIIkana 1 KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00yYeHH

[Tokazarenem oleHMBaHUS KOMIIETEHIMH Ha pa3IMYHBIX 3Tanax HUX (QOPMHUPOBAHUS SBISIETCA
JOCTIDKEHHE 00yUYaONIMMUCS TNITAHUPYEMBIX Pe3yJIbTaTOB 00YUYeHHS MO AUCHUIUINHE (MOJIYJIIO).

Kpurtepuu onenuBanus

IHoka3zarennb
Hey10B/J1eTBOPUTENLHO | Y I0BJIETBOPUTEILHO |  XOpOLIO OTiIn4HO
3HATh: OO0yuarommiicst OO0yuarommiicst O6yuarommii | OOywaronu
JEMOHCTPHPYET IIOJHOE | JEMOHCTPHPYET ca iics
TCOPETUICCKHUC | oreyreTRHIE M HETIOJIHOE JIEMOHCTPHPY | JEMOHCTPH
OCHOBBI HEJIOCTATOYHOE COOTBETCTBHE €T YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIe/IyIONIMX 3HAHUHA: | COOTBETCTBH | IIOJHOE
amedpern CIEIYIOIMX 3HAHUA: e COOTBETCTB
aHAIUTHYECKOM TEOETHYECKUE crenyonmx | ue
r€OMETPUH, TEOPETHYECKNE OCHOBBL | OCHOBBI JIMHEHHOIH SHAHIL- CIIe Ty oM
KOMIUIEKCHBIE | JIMHEHHOMN anr636pbl u anreOpsl 1 5 X 3HAHMIL:
uycIa. aHAIUTHYECKOM aHAIUTHYECKOM TEOPETHYECK
reOMETPUH, reOMEeTPUH, e OCHOBEI TeopeTHyec
KOMILIEKCHBIE YHCJIA. KOMILIEKCHBIE YHC/IA. | JIMHEHHOM KHE OCHOBEI
anreOpbl 1 JMHENHON
AHANUTHYECK | aIreOphl U
ot aHATUTAYEC
reOMEeTpuH, KOHU
KOMILIEKCHBI | T€OMETPUH,
e umcna. KOMILIEKCH
bIE YHCIIA.
Honyckatorc
P’ CBo0OomHO
HE3HAUUTENb | OIEPUPYET
HBIC OIUOKHU, | MPHOOpEeTeH
HETOYHOCTH, | HBIMH
3aTPyHEHHUS | 3HAHHAMM.
npu
AHAJIUTUYECK
ux
oIepanusx.
yMeTh: OOyuarommiicst He ymeeT | OOydarommiics O6yuarommii | OOyvaronu
WU B HEOCTATOYHOU JIEMOHCTPUPYET cA ncs
petiath 3allai1 | crepepn ymeer: HEITIOJHOE JIEMOHCTPHPY | JE€MOHCTPH
1 yHPaKHCHIS COOTBETCTBHE €T YaCTUYHOE | pyeT
UCTIOJIB3Y A pemars 3aa4u 1 CJIeIyIOIMX YMEHUHA: | COOTBETCTBH | TOJHOE
OCHOBHEIE YHPaKHEHHS HCTIONIb3YSI o COOTBEICTR
METOJIBI, OCHOBHBIE METOIBI, peliaTh 3a1auu 1 crenyionmx | e
W3y4EHHBIE B U3y4EHHBIE B KypCe yHpaKHEHHS yMeHM: CIIe Ty IO

Kypce

JIMHENHOMH anredpe u

HCIIOJb3ysd OCHOBHBIC
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JIMHEWHON AHAJMTUYECKOMN METO/Ibl, U3YUYEHHBIE B | pelIaTh X YMEHMII:
anreOpe u reOMETPUU; Kypce JIMHEMHOU 3a7a44 U
AHAIUTHYECKOH | OIEepUpOBaTh C anrebpe u ynpaxnenus | PCHIaTh
TeOMETPUH; KOMITIEKCHBIMH aHATUTHYECKOH HCTIONB3Ys 3afiain 1
OIEPHPOBATH C | YMCIIAMH. TE€OMETPHH; OCHOBHBIE YHpaKHCHH
KOMILIEKCHBIMU ONEepUpOBATH € METOIBI, A
YHCIIAMH. KOMILIEKCHBIMH u3yueHHble B | HCTOIB3YA
YHCIIAMH. Kypce OCHOBHbIC
JlomycKaroTcs JIMHEHHOM MCTOZGL,
3HAYUTEIIbHbIE anredpe u M3YHCHHBIC
OIIMOKH, MposABIsSeTcs | aHaanThudeck | B KYPCC
HEI0OCTATOYHOCTb oif JTHHCHHOW
YMEHUH, 110 PsTy reomerpun; | &Iredpe n
TOKa3aTene, onepupoparp | HAUTHICC
oOyuaromuiics c KoH
VICTIBITBIBAET KOMILIeKcHBl | TCOMETPHL,
3HAYUTEIIbHBIE MU uncaamu. | ONCPUPOBAT
3aTpyAHEHUS IPH Y Menust bC
ONepUPOBAHUH OCBOEHBI, HO | KOMIUICKCH
YMEHHUSMH [IPH MX nomyckarorcs | PIMH
TIEPEHOCE Ha HOBBIE He3HauuTenp | [ ACTAMH.
CUTYaIUH. HbIE OINOKH, CBobosHo
HerouHocTtH, | OTMCPUPYCT
3aTpy/IHEHus npuobpereH
pu HBIMU
aHanuTHyeck | YMCHIWIMH,
X IpUMEHSET
omepanusx, | AXB
neperoce CUTyalusx
yMeHui Ha NOBBILLIEHH
HOBBIE, on
HecTasgapry | COKHOCTH.
ble
CUTYyallUH.
BJIA/I€Th: OO0yuarommiics He | OOyyaromuiics B OOyuarommii | OOyuaromu
BIIaJICET I B | HEJOCTATOYHOI s 4aCTUYHO | Hcs B
HaBbIKAMH HEJJOCTATOYHOM CTeNeHM | CTeNeHHU BIajieer: BIIaJleeT: TIOJTHOM
TIpUMCHCH A BIIajiceT obBeMe
JIMHEHHOM HABBIKAMH HABBIKAMH BIAKeCT:
anre6pbl 1 HaBBIKAMH IIPUMEHEHMSI | HPUMEHEHUs IpPUMEHEHHUS]
aHAJMTUYECKON | JIMHEHHOH anreOpsl U JTMHEHHOU anreOpbl U | JIMHEHHOMN HaBbIKAMU
TeOMETPHH K aHAIMTUYIECKOI aHAIIMTUYIECKOI anre6pbl 1 IIPUMEHEHH
€CTECTBEHHOHA | TEOMETPHUM K reOMETPHH K AHAIIUTHYECK | S JTMHEHHOM
YUHBIM €CTeCTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | Oif anre6pbl U
(pusuyeckum u | (pu3HUECKUM U (pusngeckum u F€OMETPUU K | aHAIIUTHYEC
TEXHUYECKMM) | TEXHMYECKHMM) 3a1a4aM. | TEXHUYECKHM) €CTECTBEHHO | KOM
3a71a4am. 3a1a4am. HAYYHBIM reoOMeTpUH
OObyuaromuiics (pusnyeckum | K
VICIIBITHIBAET u €CTECTBEHH
3HAYUTEIbHBIE TEXHUYECKMM | OHAYyYHBIM
3aTpyAHCHUS TIPH ) 3aa4am. (pusnueckun
IIPUMEHEHHH HABBIKOB M U
B HOBBIX CHTyaluax. | [@BbIKH TEXHUYIECKH
OCBOGHBI, HO |\ saauay
JOMYCKAIOTCA | (CpogoHo
HESHAUNTENb | [oepser
HBIC OIITNOKH, Oy YeHHBI
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HETOYHOCTH, | € HaBBIKHU B
3aTPyJHEHUS | CUTYyalUAX
npu MOBBIIIEHH
AHAJIUTUYECK | O
ux CJIO’)KHOCTH.
ornepanusx,
nepeHoce
YMEHUH Ha
HOBBIE,

HECTaH/IapTH
ble
CUTyaIUH.
IIIkaJjia OHeHUBAHUS TEKYLIero KOHTPOJIA.
HaumenoBanue KOHTpOIIs 11
KaJla OLlEHUBaHUs Onucanue

pe3yJabTaTOB 00y4YEHUs

Pacuerno-rpaduueckas padora

OtnuuHo - PaboTa ciaHa B
CpPOK, pacueTHas U
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
HUMEIOTCSI HEZIOUEThI, HE
BIIMSIFOIIIME Ha KOHCUHBIN
pe3yJbTar.

Xopouio - pacyeTHasi 4acTh
BBIITOJIHCHA BEPHO, B
rpadUyecKoil YacTH ecTh
3aMeyaHus

Y 10BIETBOPUTEINIBHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHusl, METOT
BBINOJIHEHUS rpaduyecKoit
YaCTH BBIOpaH BEPHBIH

HeynoBneTBopUTeNbHO - B
pacyeTHOM U rpaduIecKoit
4acTsX €CThb rpyObie
3aMevaHusl.

3aganue Ha PI'P BrigaeTcs Ha

MEPBOM 3aHATUU
COOTBETCTBYIOLIETO pa3aena
TUCITATIIINHEI ¥ CAAETCS 110
OKOHYaHHUH U3YUYEHUS
COOTBETCTBYIOLLErO pa3aena
mucnuiuinHbl. PI'P noimkHb!
OBLITH BBIIIOJIHEHEI 1
0(OpMIICHBI B COOTBETCTBHU C
TpeOOBaHUSIMHU METOAMUECKHUX
yKa3aHu# Kadeapsl.

KonTponbnas pabora

Ot1innyno - PaGora BEICOKOTO

KauecTBa, YPOBEHb
BBITIOJIHCHUS OTBCYACT BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
CoJiepKaHue Kypca OCBOCHO
MOJTHOCTBI0, 0€3 MpoOeIioB,

HEO0XO0IUMBIC TIPAKTHUCCKHE
HABBIKK Pa0OTHI C OCBOCHHBIM
MaTtepuaaoMm chOpMHUPOBAHBI,
BCE IIPEyCMOTPECHHBIC
porpamMMoi 00y4eHHs
y4eOHBIC 3a/IaHUS BBIIOJTHEHEI,
1100 HEKOTOPKIC U3

3amnmra TeMBI BKIFOYAET
pelieHue 3a1a4 B ayIMTOPUH B
TEYEHUE OJIHOM Maphl U
MIPOXOAMT TOCTIE U3YUCHHS
COOTBETCTBYIOIIETO

paszaena. buneresl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
komnetreHnuii. Ha oTBeTHI
oTtBoauTcs 1,5 gaca.
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BBITIOJIHEHHBIX 3aJaHNI
CoJIepKaT He3HAUUTEITbHBIC
OLINOKHU

Xopouio - YpoBeHb
BBINOJIHEHUS pabOThI OTBEYAET
OO0JIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
COJIEp’KaHUE Kypca OCBOEHO
YaCTUYHO, HO MPOOEIIBI HE
HOCSIT CyILIECTBEHHOTO
XapakTepa, He00X0AUMBbIe
MIPAKTUYECKHE HaBBIKU PaOOTHI
C OCBOEHHBIM MaTepHajoM B
OCHOBHOM C()OPMHPOBaHBI,
HEKOTOPbIE BUJbI 3aJaHUI
BBINOJIHEHBI C OIINOKaMH.

Y 10BNIETBOPUTENHHO -
TeopeTrnueckoe coaepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00XO/IMMBIE IPAKTUIECKHE
HABBIKU paOOTHI HE
chopMHUpPOBaHBI, OOJIBLIITUHCTBO
MIPETyCMOTPECHHBIX
IIPOrpaMMOH 3aJJaHul He
BBITIOJTHEHO; TIPH
JOIIOJTHUTEILHOU
CaMOCTOSITEIIbHON paboTe Ha
MaTepHUaIoM Kypca BO3MOKHO
MOBBIIIICHUE Ka4eCTBa
BBITIOJTHEHUS Y4eOHBIX
3a/1aHHMN.

HeynoBieTBopuTeNbHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00XO0/IMMBbIE IPAKTUYECKHE
HaBBbIKU pabOTHI HE
c(OpMHPOBAHBI,
IIPElyCMOTPEHHbIE
IIporpamMMoii 3alaHusl He
BBITIOJTHEHBI

TecTtupoBaHue 10 NPONIECHHON
TeEME

Tect conepxut 20 3a7aHu,
IIPaBUJIBHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET 1
Oamty. Bpems TectupoBaHus -
30 munyT. CTyaeHrty
IIPEIOCTABIISETCS ABE MONBITKH
JUTSL IPOXOXKIACHUS TECTA.
MaxkcuManbHasi OlleHKa 3a TECT
- 20 6amnos. TecT cuutaercs
YCHEIIHO MPOUIEHHBIM, €CIIH
CTyZeHT Jan He meHee 60%
MPaBUJILHBIX OTBETOB (HaOpas
He MeHee 12 6auioB).

TectupoBanue
OCYIIECTBIISETCS, INOO pH
IMOMOIIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBaHMUSL, THOO
C UCIIOJIb30BAaHUEM BBIAHHBIX
TECT-3a/1aHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTem
OCYILECTBIISIETCA MPOBEPKA
TeCTa 3K3aMEHATOPOM U
BBICTABJISIETCA OLICHKA
COrJIaCHO METOJUKH
BBICTABJICHUSI OLICHKH.
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HIkana oueHMBaAHUS IPOMEKYTOYHON ATTECTALMM: IK3AMEH.

[HIkana orteHuBanusd

Onucanue

OTJIINYHO

Beinonnens! Bce Bubl yd4eOHON paboThl, IPESYyCMOTPEHHBIE yUeOHbBIM
mwiaHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUN, yMEHH,
HaBBIKOB TPHUBEACHHBIM B TaOJHMIIaX TMOKa3aTessiM, OIEpUpyeT
NpUOOPETEeHHBIMU 3HAHUSMH, YMEHHUSMHU, HaBBIKAMHU, IPUMEHSET UX B
CUTyalUsX IOBBIIICHHON CJIOXHOCTH, HE UCIBITHIBACT 3aTPyAHECHHUU
IIpY AHAJIUTUYECKUX OIEepalnsax, NEPEeHOCE 3HAHWKW W YMEHHW Ha
HOBBIE, HECTAHIAPTHBIE CUTYALIUH.

Xopomo

BrimonHeHs! Bce BUABI y4eOHOU paboThI, MPEIyCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyJEHT AEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEICHHBIM B Ta0JIMIIaX MOKA3aTeNsIM, ONlEpUpyeT
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyallsX TIOBBIICHHON cloXHOCTH. [lpum 3TOM MOTryT OBITH
JIOMYIIEHbI He3HAYUTENbHbBIE ONIMOKU, HETOYHOCTH, 3aTPYJHEHHUS TIPH
AHAINTUYECKUX OIEpalUaX, IEPEHOCE 3HAHUN M YMEHHUH Ha HOBBIE,
HECTaHJapTHBIE CUTYyalUU.

yI[OBJ'ICTBOpI/ITeJ'H:HO

BoinonHeHs! Bce BUIbI Y4eOHOM pabOThI, MPEayCMOTPEHHBIE YUeOHBIM
mwiaHoM. CTyZ€HT NeMOHCTPUpPYET HENOJHOE COOTBETCTBHE 3HAHUIA,
YMCHHI, HABBIKOB TPUBEJICHHBIM B TaOMUIAX MOKAa3aTeNsIM,
JOMYCKAlOTCA 3HAYUTENbHBIE OIIMOKU, WPOSBISETCS OTCYTCTBHE
3HAHUN, YMEHH, HABBIKOB MO Py MOKa3aTenei, CTyJeHT UCTIbIThIBACT
3HAUMUTENbHBIE 3aTPYJHEHUsS TIPH OMNEPUPOBAHWU 3HAHUSIMH U
YMEHUSMH MIPU UX MEPEHOCE HAa HOBBIE CUTYAIUU.

HeynosnerBopurensHo

He BbimomHeH oauH wiun  Oojee  BHMJIOB  ydyeOHOW  paboThI,
NPEeIyCMOTPEHHBIX Yy4eOHbIM IUIaHOM. CTyAEHT JEeMOHCTPUpPYET
IIOJJHOE OTCYTCTBME€ WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBbIKOB IPUBEAECHHBIM B TaOMuIAX IOKa3aTelsM,
JIOTIYCKAlOTCA 3HAUUTENIbHbIE OIIMOKH, NPOSBISETCS OTCYTCTBHE
3HaHUM, YMECHUM, HABBIKOB 110 PsNy IIOKA3aTeNIeH, CTYACHT HE MOKET
OIEpUPOBATh 3HAHUSMU W YMEHUSMH IIPU HUX IIEPEHOCE Ha HOBBIC
CUTYallUN.

7.3. OneHo4Hble cpeAcTBA

7.3.1 Texkymmii KOHTPOJIb

Komnnexm 3a0anuil ona evinonnenus pacuemuo-cpagpuueckux paoom (PI'P)

PrP Nol, uacmp 1

-1 1 0 2 0 2
A=|1 3 2 B=0 -3 3
4 0 -3 1 1 -1
3ananue Nel. JlaHbl MaTpuIIbI u

. 2 T
BBIHOJIHI/ITB JOCUCTBUS: A" +38B .

3azanue Ne2. IIpooiKuTh 1TaHHOE MAaTPUYHOE PABEHCTBO

(24+3B) —44> —6A4B =N

Y POBEPUTH €T0 JIsl MaTpull 4 U B U3 IepBOro 3aJaHusl.
3aganue Ne3. BeruuciauTh onpeaesuTellb AByMs CIIOCO0aMuU: pa3ioKEeHHEM IO IEPBOM CTPOKE U
pa3/10)KEeHUEM I10 IEPBOMY CTOJIOLLY.
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1 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1
3aznanue Ne4. J{nst naHHOM MaTpuLbl HATH 00paTHY!0 MaTpully. CaenaTs IpOBEPKY.
1 0 2
1 1 0

-1 2 3

3azanue NoS. Peminte MaTpu4yHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb NpoBEpKY.

T P I N I

3azanue Ne6. Haiitu panr MaTpuusl.

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

3 -8 2 6 20

PI'P Nol, 3a0anus no pewieHuto cucmem JUHEHHbIX a12e0pauiecKux ypasHeHull
3aganue Nel. Pemuth cuctemy metogom Kpamepa. Caenats npoBepKy.

X +4x, —x; =-2

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

3x,+6x, —2x; =1

3aganue No2. Pemuth cucremy u3 Nel meroiom 00OpaTHON MaTpHIIBI.
3ananue No3. Pemuts cuctemy u3 Nel metomom ["aycca.
3ananue No4. Pemuts HeoqHOPOIHYO crcTeMy MeTtofoM ["aycca. Haiitu oOriee pemienue u
YacTHOE pelIeHHE.
X +x,+2x;+3x, =5
3x, +2x, —4x, - 2x, =1
5x,+4x, + 4x, =11
3anmanue NoS. Pemuts ogHOpOIHYIO cuctemy MeTtonoMm ["aycca. Haiitu oGriee pemenue u OCP.
2x, +6x, —9x,—-9x, =0
4x, —5x;+x,=0
3x,+3x, = 7x; —4x, =0
X, —3x, +2x;+5x, =0
PI'P Nel, wacmo 2

3ananue Nel. ITokasarh, YTO BEKTOpPHI m, n, p 00pa3ytoT 6a3uc B IPOCTPAHCTBE U PA3IOKHUTh
m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

BekTOp ¢ 110 3TOMY 0a3UCYy:

3azanue No2. JlaHbI BEKTOPBI m y " Buscrnts — KOJUIMHEAPHE! JIH BEKTOpHl & 1 b
m=(28,-8,8),71=(-21,6,-6), @=2in+7,b=27—7.
A .
7| = 672, |7| =2, (i1, 7) = 135", @ =67 — 7.
ZB A(;-1;2),B3:3;2),C(7;1;2).

. Haiitn , €CITH

. |a|
3amanue Ne3. Haiitu | , €CIIN

3amanue No4. Jlan AA4BC

Bamanne No5. Tlpu kakux 'x' BekTopsl @ u b NEePIEeHIUKYISPHBI?
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a=(x;1;-4),b =(x-3;12;x).
Bamanne No6. HaiiTu miomaas mapaieorpaMma, TIOCTPOCHHOTO Ha BEKTOpax ¢ u b

_ A T
a=2m-5n,b=m+n,|m|=12, ﬁ‘:3,(1%,ﬁ):g.

3amganune No7. Haittu mutomanps tpeyronsauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3ananue Ne§. Jlanbl BEKTOphl ~ °~ ° . BBIACHUTH — KOMIUIAHAPHBI JIU BEKTOPbI. ECiin BEKTOPHI HE

. a,b,c
KOMILIaHAPHBI, TO HAUTH 00BEM Mapajuiesenumeia, IOCTPOCHHOTO Ha BEKTOpax ° ° W
OIIPENIENIUTh — KaKyl0 TPOWKY OHU 00pa3yroT.

a(1;-1;5),b(2;4;-2),¢(3;051)

3amanue No9. Jlis nuHEHHOTO orepaTopa A 3a/1aHbl 00pa3bl 0A3UCHBIX YIIEMEHTOB
Ae,, de,, 4 s, Zammcars MaTpuIly orneparopa 4 B 6azuce €1>€2> €3 4 yaiiti obpa3
dlemMeHTa X
Ae =7Te +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e,+e,

3aganue Nel(0. Haiiti coOcTBeHHbBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO onepaTopa,

)
A=\ 7
3aJIaHHOTO B HEKOTOPOM 0a3rce MaTpHIICH

PI'P Ne 1, uacmb 3

[ 7] [
3amanune Nel. Tlpamas ! mpoxomuT 4yepes Touky 4 mapannensso Bextopy 4 . ITpsmas 2
IIPOXOIHT 4yepe3 Touky B mepnenaukynapuo Bextopy /. HaiiTu TouKy mepecedeHus IpsAMbIX 1

A4(3;5),4(1;3), B(0;5), 7 (=3;4).

YTOJI MEXAy HUMH, €CIH
/ [ .
3ananue Ne2. Jlana npsamas !. [Ipsmas 2 mpoxoaut uepes Toukn A u B . Haiitu paccTosue ot

[ [ .l
TOYKH MEpECeYEHUs NPSIMbIX ' U 2 10 IpsAMOi .
x=-8r-3

"{y=3t+4, A(4;0), B(7;3), 1,:9x—12y+2=0.

3aznanue Ne3. HaliTu pacCTOsIHUE OT TOUKH M, 10 iockoctn @ | mpoxosmeit uepes Touky 4
NEPHEHANKYISIPHO BEKTOPY n , €CIId M, 0;1;7), A@2;-1;4), ﬁ(6; 22;-3).
3aganue Ne4. HaiiT yroia MeXIy IIIOCKOCThI0 & M IIOCKOCTBIO B , IPOXOALIEN Yepe3 TOUKH
A, B " C, comn @ Sx+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3aganne No5. 3anucarth KAHOHMYECKUE YPABHEHUS TIPSIMOM, 3aIaHHONW OOIIMMH YpaBHEHUSIMH.
x+2y-9z-10=0;
{3x+4y+82—24=0.

3aznanue No6. Haiitu TOUKy nepecedeHus: npsiMoin ! ymnockoctn @ wu YIOJl MEXAY HAMH.

X2y 2Tl oy o3-12=0
3 4 2

3ananue Ne7/. [lpsmas 4 IIPOXOUT uepe3 Touku A u B. [lpsamas £ IIPOXOJHUT Yepe3 TOUKy M

o [ 1
MNEPNCHAUKYJIAPHO IJIOCKOCTHU Q | Haiitu YToJ MCKAY MPSIMbIMHA 'M 2 ¥ BBIICHMTB — JIEKAT JIU
OHM B OJTHOM IJIIOCKOCTH HJIH CKpCIIUBAIOTCA.
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A9;-3;1), B(4;4,—-5), M (-1;11;—-11), a:2x+3y—z—-1=0.

(x+3)°  » _
Baganue Ne8. Jlnst namuoi kpusoit 49 25 yxasathk (OKYCHI, SKCIICHTPHCHTET,
TUpeKTPUCHL. [10CTpOUTh KpHBYIO, 1300pa3uTh (POKYCHI, TUPEKTPHUCHI.

9x* —25y° —18x+200y —616=0

3aznanue Ne9. [IpuBecTu ypaBHEHHE KpUBOI K

KaHOHMYECKOMY BHJIy U IOCTPOUTH KPUBYIO.

Ilpumepor 6apuanmoe KOHMpPoOILHBIX pabom
Bapmuanr.

1. HaliTu 3Ha4eHNs MaTpUYHOTO MHOTO4JIEHA F(4)
. 3 2 -1 0
f(x)=—x"+2x —x+3,A=( 3 2]

-2 0 8 1 =5
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 MaTpuiisl IpUBEIEHUEM K CTYIIEHYaTOMY BHLY

3. BeluMcauTh onpeAenauTenb MPUBEICHUEM K CTYIICHUaTOMY BUIY
4. Haiitu matpuiy, oopaTHyto 1aHHOH (a). Pemmmts matpuunoe ypaBHeHHe (0)
1 2 1

3 -5 3 (1 —2JNX:(—2 3 5]
(a) 2 7 -1 ©) -3 4 3 -1 0

5. Pemuth cucteMy ypaBHeHUH. YKa3zaTh 00llee U OJJHO YaCTHOE pelIeHue (a).
Pemnte cuctemy ¢ momoteio 00paTHON MaTpullsl u o popmyiam 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, +7x, —x; =13
Bapuant
1. Pacnucats pasnosxkenue Bektopa X no Bexkropam P> 47
x={5-12,1} p=1{1-3,0} ¢={1,-11} r={0,-1,2}
2. Konnuneapusl 1 Bextopsl P u 99
a:{zsosl} b:{_23391} p=2a+2b q=3a—2b

3

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

a) yroi Mexay pedpamu 4,4, , A4,

0) o0BeM nupaMuIbl

. A A, A4,
B) JJIMHY BBICOTHI, OIYLIIECHHON Ha rpaHb
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4 K pedpy A4,

(A} (A

') HAalTH JJIMHY MEAMAHbI, IPOBEIECHHYIO U3 BEPILUHBI
4. BpIuuciuTh MJIoua (s napauiesorpaMmma, oCcTpOSHHOTo Ha BekTopax 4 u ba _ YIOJI MEXAY
N w

BCKTOpaMu p n q

AN [AN] _£
a=2p+q b=p-3q pl=2 ld|=2 —y
Bapuanrt

1. HaliTu paccTossHME OT TOYKH M, JIO TNTIOCKOCTH (M1M2M3)
My(-9;10,2) M, (0;7;-4) M,(4;8-1) M,(-213)

3 2 >

{x +y+z-2=0
2. BeImucaTh KaHOHHYECKOE ypaBHEHHUE IPAMOiL: L~ F 3z+6=0
x=2 y-3 z+l

3. HaiiTi TOuKy nepecedeHus IpsMOi U IIOCKOCTH: | 1 4 y X+y+2z-9=0

3 P P .. P(0;-1;3)
4. Haiitn TOYKY 1 CUMMCTPHYHYIO TOYKEC OTHOCHUTCIIBHO IIPAMON *: u

x-1_ 'y =z
1 -1 1.
a i M,
5. Harmucatp ypaBHEHHE MIIOCKOCTH & mpoxosiien 4epe3 TOUKy Y TIEPTIICHINKYJISIPHO

pSAMOi (M|Mz): M, (3;2;0)’ M, (4;1;5)’ M2(2;—1;4).
6. Haiitu kocuHyC yTiia MeXay MI0CKOCTSIMU Oy .

o,:3x=y+3=0 o,:x—-2y+5z-10=0

Bapuanm 3a0anuit mecma

-8 2 -6 -3 -13

1.1. Haiftu panr MaTpuIbl IPUBEICHUEM K CTYIIEHYaTOMY BUAY =B s

[ I —2J (—2 305 ]

1.2. Pemnth MaTpuyHOE YpaBHEHHE -3 4 3 -1°0

X +2x,+x;,=5

3x, = 5x, +3x; =7
2x,+7x, —x; =13

2.1. Hanucath pasnoxkenue Bektopa X o pextopam P97~ = 5121 P~ {L.-3,0]

g={1,-11} r={0,-1,2}

1.3. Pemmuts cuctemy mo ¢popmynam Kpamepa

w
w m wow

5

0w (A}

2.2. BeruucanuTs Iiomaapb napajuicjorpamma, noCTpOCHHOI'O Ha BEKTOpax ay b a YIoJ MCKIAY
y w

BCKTOpaMH p u q

[ Ly T
a=2p+q b=p-3q |p[=2 la|=2 7
2.3. Jlana nupaMuia ¢ BEpIIMHAMU B TOUKaX 4 A2A3A4. 4(6,1,3) , 4,(6,-2,-3) , 4,(2,2,0) ,
A4(_57 1: 0)
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4 K pedpy A4,

x-2 y-3 z+1

Haiitn niHy MennaHbl, IPOBEICHHYIO U3 BEPIIUHBI

- x+y+22—9:0.
P(0;-1;3) "

3.1. HaiitTu TOUKy mepeceycHus MPSIMOi U IUIOCKOCTH: | 1 —4

3.2. Haiftu TOUKy R CHMMeTpHUHYIo Touke P oTHOcHTenbHO npsiMoii £
-1 y

Yz
1

1 -1

3.3. Hanucath ypaBHEHHE TUIOCKOCTH & TpOXOsILei Yepe3 TOUKy My HEePIICHIUKYIISIPHO
(MM,). My (3;2;0) M, (415) M,(2-1;4)

IpsAMON

2 2 —
4.1. [lana kpuBast BToporo mopsaka X +4Y" ~12x+16y+16=0 11, 5vuyry, kanorndeckoe ypaBHeHHe
p p p Yy yp
KPHUBOW U ITIOCTPOUTSH €€.

’ ’ ’
4.2. CocTaBuTh MaTpHLLy IIepexo/ia OT Gasuca €26 g Gasucy 41°¢ %
w W,

e, —26l +e2+e3, e —el —e7 +e3, e3 —eI +2e2 +e3

, €CIIH

7.3.2 IllpoMexkyTOUHAA ATTECTAIUA

Bonpocuwl k sx3ameny (1 cemecmp ounoit ¢popmul 00yuenus)

ManI/IHI)I, THIIbI MaTpHII.

OHepaI_II/II/I C MaTpuliaMH, Ux CBOMCTBA.

YMHOXKEHHE IpAMOYTOJBbHBIX MaTpHII.

Marpuynas ¢hopma 3aIucy CUCTEMBI JIMHCHHBIX aJIreOpandeCKiX YpaBHEHUH.

OnpeaeanTeNn U UX CBOMCTBA.

[Mousitue onpeaenuTensi. MUHOPHI M anreOpandecKue JOMOIHEHNUS.

CucTeMBI IMHEWHBIX alTreOpanvecKux ypaBHEHUH, OCHOBHBIC OHITUS U
OMpEICIICHUSI.

[IpaBuiio Kpamepa penieHus cucTeM JUHEHHBIX YPaBHEHUH.

OOpaTHas MaTpula 1 €€ BbIYHMCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00paTHOM
MaTpUIIBL.

Pemenne cuctem TUHEHHBIX anreOpandecKux ypaBHEHUH METOIOM 0OpaTHOM
MaTpULbL.

Metop "'aycca penieHus CUCTEM JIMHEHHBIX YPaBHEHUH.

Pemenne npon3BoJIbHEIX CUCTEM JIMHEHHBIX YpaBHEHUM MeTogoM ['aycca.

Panr matpuiel. Teopema Kponekepa — Kanemu.

OnHOpoaHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUH. Kpurepuii cymectBoBanus
HETPUBUAJIBHBIX PELICHUM.

[ToHsiTHE BEKTOpA U JIMHEHHbBIC ONIEpalluK HaJl BEKTOPAMH, CBOMCTBA ONEpaIUu.

> OIIK-1
JIuHeiiHast KOMOMHAIIUS BEKTOPOB.

JIuHeitHas HE3aBUCUMOCTD M JIMHEHASA 3aBUCUMOCTbh T€OMETPUUYECKUX BEKTOPOB.
Kputepuit nuHeliHOM 3aBUCUMOCTH.

[Tonsitue 6asuca. KoopauHaTel BeKkTopa.

OpToHOpMUpPOBaHHBIN Oa3uc. Pa3igokeHrne BEKTOpa 1o BEKTopaM Oa3uca.

YrnopsgoueHHas TPOMKa BEKTOPOB.

CkansipHOoe, BEKTOPHOE M CMEIIAHHOE MTPOU3BE/ICHNE BEKTOPOB B
OPTOHOPMHMPOBAHHOM Oa3uce.

YcaoBus OPTOI'OHAJIbHOCTH, KOJUIMHCAPHOCTHU M KOMIIJIAHAPHOCTHU BEKTOPOB.

JIuHelHbIe MPOCTPaHCTRA.
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Marpuiia nepexoja ot 0asuca K 0a3ucy.

CoOCTBEHHBIE BCKTOPBI U COOCTBEHHBIE 3HAYCHMUS MaTpHuIlbl.

Cuctembl KoOpaAMHAT. [|eKapTOBBI MPSIMOYTOJIbHBIE KOOPUHATHI HA MJIOCKOCTH U B
MIPOCTPAHCTBE.

IlosnsipHas cucteMa KOOpAMHAT.

Pazauynble TUIIBI YpaBHEHUH IJIIOCKOCTH U OPSMOM.

Brruncnenue paccTosHUN MEXy IBYMsI TOUKaMH, TOYKOUM U MPSMOM, TOUKOU 1
IJIOCKOCTBIO.

Brranciaenue PacCTOAHUA MCKAY CKPCIIUBAOIIMMHUCS ITPAMBIMH.

Brluucnenue yrioB Mexay ABYMs IPSIMBIMU, IIPSIMOM U IUIOCKOCTBIO, IBYMsI
IIJIOCKOCTSIMU.

Kpussie BTOpOro nopsiika ux reOMETpUYECKUE CBOMCTBA U YPaBHEHUS.
[IpuBeeHrEe KPUBOM BTOPOTO MOPSAKAa K KAHOHUYECKOMY BULY.

Kanonnueckue ypaBHEHHsI 3JUTUIICA, TUIIEPOOJIbI, MapadoJIbl.

Y]I)aBHCHI/Ie OBCPXHOCTH BTOPOI'o nNopsaKa.

Kanonuveckue ypaBHeHHsI c(hepbl, JILTUIICONIA, KOHYCOB, THIIEPOOJIOUIOB,
1apaboJIOMI0B.

Tunossie BApUaHTHI OMJIETOB
1o qucuuiuinHe «JInneitnas aaredpa»

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUYPEXXJIEHUE BBICILIETO OBPA3BOBAHUS
«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHU NOJUTEX)

Huctuminaa  «JIuHeliHas anrebpay
Kypc 1, cemectp 1 .
9K3AMEHAIIMOHHbIN BUWJIET

1. Onpenenureny U UX CBOKWCTBA.
1 2 -1 2

= 1) P70

2. Pemnth matpuuHoe ypaBHenue XB =4 ecnu :
X +2x, =1
y 2x,—3x, =12

3. Pemmte cucreMy METOAOM OOpaTHON MaTPHILIBI .
4. JlaHbl BEKTOPBI a=(=3.9.8), b=(31-2), c¢=(-310-10) [IpoBeputh — KOMIUTAHAPHBI JIU

onu. Ecnu HeT, HaliTn 06beM Mapaieenue/a, IOCTPOEHHOro Ha BekTopax 4:0.¢-
5. Haiitu yron mexnay Bekropamu ¢ = (1,-2,-2) y b =(20.1)

YTBepxkaeHo Ha 3acenannu kadenpsl Marematuka» «31» 03 2026 r., mpotokosa Ne 7
3aB. kadenpoii O.M. bapanosa / /

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIIHN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHMM NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
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Hucnunmuna  «JluHeitHas anreGpay
Kypc 1, cemectp 1 .
9K3AMEHAIIMOHHBIN BUWIET

1. Jluneiinas komOuHanms BektopoB. basuc. Koopauaate! BekTopa.
1 2 -1
1 0

A=|3
011

2. BbraucinTs onpeenutens Matpunsl € =4’ | ecnu
4x) —2x, +3x3 =12,
X +5x, =3x3 =1,
2x; +3x, —2x3 =3.

3. Pemnre cucreMmy ypaBHeHui meToioM ['aycca

4, IMokasate, uro Bekroper M =012 7=@2.03)  p=(2-LD 6pasyior Gasuc s
IPOCTPAHCTBE.

5. Jano oO1iee ypaBHeHHE TPSIMON —2x+3y=3=0. Hanucars: YPaBHEHUE NPSIMOM C YIJIOBBIM

K03(ppuLIeHTOM; ypaBHEHHUE MPSIMOM B OTpE3Kax; HOPMAJIbHOE ypaBHEHHE MPSIMOM.

VYTBep:xkIeHo Ha 3aceqaHnuu Kadeapsl «Matematukay « 31» 03 2026 r., mporokosn Ne 7
3aB. kadenpoii O.M. Bapanosa / /

Jlnig mpoBelieHus MPOMEXKYTOUHOTO KOHTPOJIA 3HAHWM CTYJEHTOB B AMCTAaHLUMOHHOM (hopMare B
paspaboTtaHHbIX Kadeapoit «MaTemaTnkay OHIAHH-KypCaX UMEIOTCS UTOTOBBIC TECTHI.
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