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

K oCHOBHBIM ye/i.m OCBOCHUS TUCIUIUIMHBI «JInHEelHas anredpay cieyeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- IpruOOpEeTEHUE CTYICHTAMH IMPOKOT0 KPyra MaTeMaTH4YeCKUX 3HAHUM, YMEHHUM U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY U JIEIYKTUBHOMY MBIILJICHUIO HAPSIY
C Pa3BUTHUEM MATEMATHYECKOW UHTYULINU;

- YMEHUE CTYJCHTaMU Pa3BUBATh HABBIKM CAMOCTOSTEIHHOIO U3yYEHHS yUeOHON U HAydHOU
JIUTEPATYPhL, COAEPKALIEH MATEMATUUECKUE CBEICHUS U PE3YJIbTAThI;

- TOJATOTOBKY CTYIEHTOB K JESITebHOCTU B COOTBETCTBUU C KBaJTU(UKAIIMOHHOU
XapaKTePUCTUKON OaKkanaBpa 1o HAIPABICHUIO, B TOM Yucie GOpMHpPOBAHUE YMEHHI UCITOJIB30BATh
OCBOEHHBIE MaTeMaTHYECKHE METO/IbI B MPOPECCHOHATBHON AESITETbHOCTH.

- IOJITOTOBKY BBICOKOKBAIM(DUITMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBUSIX U(DPOBOH
TypOYJIEHTHOCTH M BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOM U(PPOBOM SKOHOMHUKHU.

K ocHOBHBIM 3a0auam ocBOeHUs TUCUUIUTMHEI «JInHelHas anreOpay» clieyeT OTHECTH:

- OCBOGHHME CTYICHTAMH OCHOBHBIX TIOHATUH, METOJAO0B, (OPMUPYIOUIUX OOIIYIO
MaTEMaTUYECKYIO IMOJATOTOBKY, HEOOXOAUMYIO JIJIsl YCIEIIHOTO PEIICHUs TPUKIIAIHBIX 33]1a4;

- ¢opmMupoBaHUEe y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHLHN, COOTBETCTBYIOIIUX €ro
HAIPABIICHUIO MTOJITOTOBKU U 00ECIICUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenue o qucuuiuinHe «JIuHeiHas anreOpa» HaNpaBICHO HA (POPMUPOBAHHUE y OOYJAIOIINXCS
cinenyromux komnereHuuid B coorBercTBUU ¢ OI'OC 29.03.04 «TexHonorus XynoKeCTBEHHON
00paboTKK MaTepuasIoBy, YTBEPKAEHHBIM MprKa3zoM MunoopHayku Poccun ot 22.09.2017 N 961:

Koa n HauMeHoBaHue NuaukaTopsl J0CTHKEHUS
KOMIIeTeHII N KOMIIETEHIIM U
OIIK-1. CiocobeH pemaTh BOIPOCHI HOIIK-1.1. 3HaeT OCHOBHBIE MOHSITHS
npohecCHOHANBHOM NesTeNbHOCTH Ha €CTECTBEHHO-HAYYHBIX 1 OOIIEHHKEHEPHBIX
OCHOBE €CTECTBEHHOHAYUYHBIX U JUCIHUIUINH.
OOIIeMHKEHEePHBIX 3HAHU, METOIOB NOIIK-1.2. YMmeeT npuMeHSATh METObI
MaTEeMaTH4YeCKOro aHaJIn3a 1 MaTeMaTUYeCKOro aHallu3a Mpu
MOJICIIUPOBAHUSA MPOEKTUPOBAHUU U Pa3pabOTKe

XyJ10KECTBEHHO-TIPOMBIIICHHBIX U3CIINUM,
MaTepuaaoB U TEXHOJIOTHHA UX
MPOU3BO/ICTBA, BKJIIOYas co3aanue 3D
MoJieJiel ISl KOHCTPYUPOBaHUS
pa3pabaThIBa€MbIX U3CIIUMN.

HMOIIK-1.3. Bnageer MmeTomaMu
MaTeMaTUYeCKOT0 aHaliu3a JJis pacuera
KOHCTPYKIUHI XYyJ0KECTBEHHO-
MIPOMBIIIJICHHBIX U3/IETTUH U BBITIOJTHEHUS
TEXHOJIOTHUYECKUX PacyeTOB

2. MecTO IUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JuctunimHa OTHOCUTCS K oOs3arenbHOi uactu Onoka bBl: Moaynes «Marematudyeckue u
€CTECTBEHHO-HAYYHBIE JUCIUILIHHBDY.

E€ u3yuenue obecrneunBaeT H3yueHUE TUCIUTIINH:

B obazamenvrou wvacmu:



- MaTeMaTHUYECKUN aHaJIN3;
- husmka;

- TEOpETHYECKasi MEXaHUKa,
- KOMIIBIOTEPHOE MOJIETUPOBAHUE U3/ICIUI MPOMBIILICHHOTO JU3aliHA;
- COBPEMCHHBIC TEXHOJIOTUH XYyI0)KECTBEHHON 00pabOTKH MaTepHUaloB;
- HH)KEHEPHAs U KOMIIbIOTEpHas Tpaduka;

- MaTepuajJoOBECHUE U TepMHUUEcKas o0paboTKa;
- XMMUS;

- (UBHKO-XMMHUYECKHE OCHOBBI B TEXHOJOTHYECKUX MTPOIIECCaX.
B uacmu snekmuenvix oucyuniun:

- MPOEKTUPOBAHNE YUYACTKOB FOBEITUPHOTO JIUTHS;

- MIOKPBITUSI MATEPUAJIOB XY10KECTBEHHBIX M3CIIHM.

3. CTpyKTypa M cojiep:KaHHe U CHUTLTUHbI

OO01mas Tpy10eMKOCTh TUCHIUTUTHHBI COCTABIISIET 3 3a4eTHBIC eqUHUIBI -108 yacos.

3.1.  Bwuabl yueOHoii paboThI M TPYI0€MKOCTh

n/n Bup yueoHoii padoThl Koauuecrso Cemectp 1
4acoB
AyIHMTOPHBIC 3AaHATHS 48 48
B Tom uucne:
Jlexuun 16 16
1.
CeMuHapCcKue/IPaKTHUECKUE 3aHITUS 32 32
2.
JlabopaTopHble 3aHATHS - -
3.
CamocrosiTesbHast padora 60 60
IIpomexyTouHas aTTecTALMSA
3K3aM€EH iC) C)
Hroro 108 108

3.2. TemaTuyecKuii MJIaH U3yYeHHUsT TUCHUTLTHHBI

n/n

TpyroemkocTsb, yac

AynuTopHasi padora

Pa3nennl/TeMbl
JUCIHHUIIINHBI Be Jle
ero KIT
15071

CemuHa
pckue/
PaKTUY

3aHATUA

Jlabop | IIpakt

aTOpH |MYecKa
bIE S

€CKHe |3aHATH | TOArOT

s OBKa

Camo
CTOAT
¢JIbHA

padot




Pa3gea 1. DiaeMeHTHI JUHEHHOK
ajareopsbl

38

12

20

11

Tema 1. Matpuusl, 1elicTBUS HaJ
MaTpPULIAMH.

1.2

Tema 2. Onpenenurenu, ux CBOMCTBa
U BblUMCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPAaBHEHHM.

1.3

Tewma 3. OOpaTHas MaTpHIla U €€
BbIUKCIIeHHE. MaTpuyHas 3a1uch
CHUCTEMBbI JINHEHHBIX YPABHEHUM.

14

Tewma 4. Cuctembl TUHEHHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHBIE MTOHITHS U ONPEICICHHS.
Pemenue cucrem JIMHERHBIX
ypaBHeHui Merogom Kpamepa,
METOAOM 00paTHON MaTPHIIBI

1.5

Tema 5. Pemenue cucreM JIMHEHHBIX
ypaBHeHul MeTonoM ["aycca. Panr
Marpuiibl. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Meroa I'aycca B
MIPOU3BOJILHBIX CUCTEMAaX JIMHEHHBIX
ypaBHeHUH. OAHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUMN.

Pa3nea 2. BekTopsbl.

34

10

20

2.1

Tema 1. JIunelinblie onepanuu Haj
BEKTOpPaMH, UX CBOUCTBA. JInHEelHbIE
KOMOMHAIMH BEKTOPOB. JINHENHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CUCTEMBI BEKTOPOB.

2.2

Tema 2. Ilonsarue 6a3uca.
Koopaunats! BekTopa.
KonnmaeapHOCTh, OPTOrOHATBEHOCTD U
KOMILIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CxansipHOE POU3BEIECHUE
BEKTOPOB U €ro CBOMCTBAa. BekTopHOe
MIPOU3BEICHUE JIByX BEKTOPOB, ETO
CBOICTBA.

2.4

Tema 4. CmenanHOEe MPOU3BEICHUE
TpeX BEKTOPOB U €r0 CBOMCTBA.
Brruncinenune oobema




napajuiejenumnena. Y ciiopue
KOJJTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH Oa3uc.
Brruucrienue ckaasipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
Pa3mepHoCTh M 06a31UC IMHEHHOTO
MIPOCTPAHCTBA.

Marpuia nepexoza ot 6asuca K
0a3ucy mpeodpazoBaHre KOOPAHHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
Co0cTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUCHHUSI JINHEWHOTO
oreparopa.

Pa3zgea 3. KoMmmiaexkcHbIe YACIA U
MHOI'0YJICHBI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. opMbl 3aMMCH KOMIUIEKCHBIX
YHCEl.

3.2

Tema 2. Onepanuu Haj
KOMILUIEKCHBIMH YHMCIaMH.
Paznoxxenne MHOTO4ICHA Ha
MHOXHUTEIN OCHOBHAs TeopeMa
anreopsl

Pa3zgen 4. Anaaurnueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IJIOCKOCTH

4.2

Tema 2. Paznuunblie TUIIBI ypaBHEHUN
MPSAMON Ha TIIIOCKOCTH U B
MIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosoxeHue
IIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Boiuncnenue
PacCTOSIHUM MEXAY ABYMS TOUKaMH,
TOYKOM M npsiMoi. B3anmHoe
pacIoaoXeHue MIOCKOCTEM.




Beluncnenue paccTosSHUN MEXKIY
TOYKOM U INTIOCKOCTBIO

Tema 4. KpuBbie BTOPOro nopsiika ux
reoMeTpUUYECKre CBOICTBA.
YpaBHeHHUs 3JuIUIICa, TUTIEPOOJIBI,
napa6oser O01iee ypaBHEHHUE KPUBOH

4.4 6 2 2 0 0 2
BTOpOro nopsaaka. [Ipusenenue
KPHUBBIX BTOPOI'O ITOPAJIKA K
KaHOHHWYecKomy Buy. [loBepxHOCTH
BTOPOTI'O ITOPsAAKa

Hroro | 108 16 32 0 0 60
3.3. Conepxxanne pa3ieoB IMCUUILTHHBI
BBenenue

[Ipeamer, 3amauu u comaepkaHue TUCHUTIIUHBL. OCHOBHBIC 3TAmbl PA3BUTUS JAUCIUIUIMHBL.
CrtpyKkTypa Kypca, ero MeCTo U poJjib B IOATOTOBKE OakaaBpa, CBS3b C IPYTUMHU TACIUTUTHHAMH.

Pa3zgen 1. DiieMeHTHI JJMHEHHOH aJredpbl

Tema 1. MaTpuubl 1 onpeaenuTeH.

[Tonsitue Mmatpuubl. Buasl matpun. JeiictBus Hag matpunamu. Onepanuy Haj MaTpULlaMU 1
ux cBoiictBa. OmnpenenuTeny, UX CBOWCTBA U BbluucieHUs. [loHaTua MuHopa u anredGpanyeckoro
JonojgHeHusd. PasnoikeHue ompenenuTens MO 3J€MEHTaM CTPOKM WM cToji0ua. Beluncinenue
OINIPEACIUTENCH PA3IIMYHOTO MTOPSAIKA.

OOparHas MaTpulia U AITOPUTM €€ BBIYUCICHUS. DJIeMEHTapHble IpeoOpa3oBaHusl MaTPHULL.
[TpuBeneHne MaTpUIlbl K TUaroHaabHOMY WM TpaneuueBUIHOMY BUay. MaTpudHas gopma 3amucu
CHCTEMBI JIMHEHHBIX anredpanyeckux ypaBHeHUH. PaHr MaTpuUIsl.

Tema 2. Pemienne cucreM JUHeHHBIX ajJredpanyeckux ypaBHeHMIA.

CucreMbl TUHEHHBIX anreOpanveckuX YypaBHEHU, OCHOBHBIE MOHATHA. PeleHue cucreM
JTUHEHHBIX ypaBHEeHUI MeTo1oM Kpamepa, meTogoM oOpaTHoit maTpulibl, MeTogoMm ['aycca. Teopema
Kponekepa — Kanennu. Pemenne npous3BObHBIX CHUCTEM JIMHEWHBIX YpaBHEHUN MeToJ0M [aycca.
Pelenre oqHOPOAHBIX CUCTEM JIMHEMHBIX YpaBHEHUNU. KpuTepuii CylecTBOBaHHS HETPUBUAIIBHBIX
pELIEHU.

Pa3nes 2. DieMeHTBI BeKTOPHOI ajiredpbl

Tema 1. JluneiiHble omnepaluu HaJ BEKTOpaMH, MX CBOWCTBa. JIMHEHBIE KOMOWHAIMH
BEKTOpPOB. JIMHEelHas 3aBHCMMOCTh M HE3aBUCUMOCTh BEKTOPOB. ba3uc CUCTEMBI BEKTOPOB.
EnMHCTBEHHOCTH pa3iokeHus BeKTopa o 6asucy. OpTOHOPMUPOBAHHBIHN Oa3HcC.

Tema 2. CkansipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUSA BEKTOPOB, UX CBOMCTBA. Y CIIOBUSA
OpPTOTrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BpIUnCiIEHHE CKaJApHOTO,
BEKTOPHOTO M  CMEIIAHHOTO IIPOM3BENEHUN  BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMHU B
OpPTOHOPMHPOBAHHOM Oa3uce.



Tema 3. Jluneiinpie npoctpaHcTBa. [loHsTHE O0aszWca MPOCTPAHCTBA TEOMETPUUYECKUX
BeKTOpoB. [IpeoOpazoBaHmre MaTpHULbl JIMHEHHOTO oreparopa Ipu nepexoje oT 0aszuca K 0Oasucy.
CoOcTBeHHBIC 3HAUYCHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Paznen 3. KomimuiekcHbI€ YHCJIa H MHOTOYJIEHDI

[Tonstue xomruiekcHOro uwucia. DopMmbl 3amucl  KOMIUIGKCHBIX uMced. JleHcTBus Haj
KOMIUIEKCHBIMH yKciamMu. @opmyiia Myaspa. M3BieueHne KOpHs n-oi MOJ0KUTEIbHON CTETNICHU U3
KOMIUIEKCHOTO yKciia. Pa3ioxeHnne MHOrowieHa Ha MHOkUTeH. OCHOBHAs TeopeMa ajareopsl.

Paznen 4. AHaanTHYeCKasi reOMeTPUs

CucreMsl koopauHat. JlekapToBbl IPSIMOYTOJIBHBIE KOOPJMHATHI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
[TossipHas cucrema KOOpAMHAT.

Tema 1. IIpsiMble U IIOCKOCTH

PaznuuHble TUIIBI ypaBHEHHH IUIOCKOCTH M ypaBHEHUH NPAMOM (Ha IJIIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTossHUN MEXY IBYMsI TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOSHUSA MEXAY CKPELMBAIOIMMUCS IPSAMbBIMHU.

Brruncnenue yrioB Mexay AByMs IPSIMBIMU, NPSAMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOro mnopsaka, UX I€OMETpUYECKHE CBOMCTBA M ypaBHEHHMs. lIpuBenenue Kpusoi
BTOPOTO MOPAJAKA K KAHOHUYECKOMY BHUILY.

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

3.4. TemaTuka NpaKTUYeCKHX 3aHATHI MO JUCIHILINHE
«JIuneiinas aaredpa»

Ne 3ansaTus Tewma 3ansaTHs

1 Pa3nes 1. DineMeHTBI JIMHeHHOI aaredpbl. Marpuliibl, 1eHCTBUS
HaJ MaTpUILAMH.

2 Omnpenenureny, UX CBOWCTBA U BbIYUCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOpaTHas MaTpHIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHU, OCHOBHBIE

4 MIOHSTHS U ONpeiesieHus. Pelienne cucreM TMHENHBIX YpaBHEHUN
meTtooM Kpamepa, MeTo10M 00paTHOM MaTpHIlbI

5 Pemenue cucreM IUHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpuel. Teopema Kponekepa — Kanemn.

6 Meron I'aycca B pOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX YPAaBHEHUM.

OnHOPOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Paznen 2. DuieMeHTBbI BeKTOPHOHM aJjredpbl. BekrTopsl.
JInHeliHble omepanuMy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHeEWHOe
7 IIPOCTPAHCTBO I€OMETPUYECKUX BEKTOpOB. I[loHsATHE JMHEWHOU
KOMOMHAIlMM BEKTOpOB. JIMHEHHO He3aBUCHMbIE U JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[TonsiTue ©Oa3uca MpPOCTpaHCTBA TE€OMETPUUYECKUX BEKTOPOB.

8 Koopnunatst BEKTOpA. OpTOHOPMUPOBAHHBIN 6azmuc.
KonnuueapHocTh,  OpPTOTOHANBHOCT W KOMILJIAHAPHOCTH
BEKTOPOB.




CkansipHOE IPOU3BEIEHUE BEKTOPOB M €r0 CBOWMCTBA. YCIOBHE
9 OpPTOrOHAJIBHOCTU BEKTOPOB. BekTopHOE Npou3BeNeHHE NBYX
BEKTOPOB, €r0 CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTU BEKTOPOB

CMmeniaHHOEe NPOM3BEAECHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Brruncnenne odbema napajenenuiesa U nupamuabl. Y ClIOBUE
10 KOMIUIAHADHOCTH ~ BEKTOPOB.  BpluMcieHne  cKasipHOro,
BCKTOPHOI'O U CMCHIAHHOTI'O HpOI/ISBCIIGHI/If/’I BCKTOPOB, 3aJJaHHBIX
KOOpJIMHAaTaMU B OPTOHOPMHUPOBAHHOM Oas3Huce.

Jlunelinple mpocTpaHcTBa. Pa3sMepHOCTs M 0a3uc JHMHEHHOTO
IIPOCTPAHCTBA.

Marpuna nepexoma ot 0Oasuca k Oasucy. IIpeoOpasoBanue
KOOpJMHAT BEKTOpa Mpu H3MeHeHuH Oa3uca. JluHeliHble
OTIepaTopsl, ACUCTBUS C JIMHEHHBIME oniepaTopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHUS] MATPULIBI
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Paznen 3. KoMmiekcHble YyHMcIa M MHOTOWIeHbI MHOXECTBO
KOMIUIEKCHBIX uuncen. Dopmbl 3alMCH  KOMIUIEKCHBIX YHCEIL.
JeWictBusg  HaA  KOMIUIEKCHBIMHM  yuciaaMu.  Paznoxenue
MHOTOYJICHa Ha MHOKUTENIH, OCHOBHAsI TeOpeMa anre0psl

12

Pa3nes 4. AnHanuTnyeckasi reoMeTpus

13 o
Cucremsbl KOOpAHWHAT. Paznuunble THIIBI YpaBHCHHHU ITJIOCKOCTU

14 PasnuuHble THNBI ypaBHEHHMH INPSIMOM Ha IUIOCKOCTH M B
IIPOCTPAHCTBE

15 B3aumHOe pacnojio)keHHE MpSAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BhIuncienne paccTosIHUM MEXKIY IBYMS TOUKaMH,
TOYKOM M  HpsAMOH. DBplumciaeHue  pacCTOSHHUS — MEKIY
CKpEIIMBAIOIIMMHUCA  NpSAMbIMU. B3auMHOE  pacronoxeHue
IUIOCKOCTEW. DBbluncCieHne pacCcTOSHUM MEXAY TOYKOW U
IJIOCKOCTBIO

16 KpuBble BTOporo mopsika HX TE€OMETPUYECKHE CBOWCTBA.
VYpaBHeHus siurnca, runepoossl, napadonsl OOmiee ypaBHEHHE
KpHUBOIl BTOporo nopsiaka. [IpuBeneHne KpiuBoil BTOPOro mopsiaka
K KaHOHM4eCcKOMY BHy. IIoBEpXHOCTH BTOPOro nopsiaka

4. YuyeOHO-MeTOAUYecKOEe U UH(POPMALIMOHHOE o0ecrieueHne

4.1. Hopmarusnbie 10kyMeHThI H 'OCThI

OI'OC 29.03.04 «TexHonmorus Xya0KecTBEHHOH 00pabOTKH MaTepuanoBy, YTBEPKIEHHBIM
npuka3zoM MunoOpHayku Poccun ot 22.09.2017 N 961.

AxazeMu4ecKknid yaeOHBIN TUTaH 10 HampaBieHuto moaArotToBku: 29.03.04 Texunomnorus
XyJ0’KeCTBEHHOM 00paboTku MaTepuanos. [Ipoduns: XynoxkecTBeHHOE IPOSKTUPOBAHUE U

1M (poBbIE TEXHOJIOTUHU B IOBEIUPHOM Mpou3BoacTBe. Dopma 00ydenus — ounas. 2026.
Marpuua pacnpeieraeHus: KOMIETEHIMHI Mo HarpaBieHuto noarotoBku 29.03.04 Texnonorus
XyJIOKECTBEHHON 00paboTku MaTepuanioB. [Ipodwis: XynokecTBEHHOE MPOESKTUPOBAHUE U
1M(POBBIE TEXHOJIOTUHU B IOBEIHPHOM Mpon3BoacTBe. Dopma 00ydenus — ounas. 2026.

Vka3 Ilpesunentra Poccuiickoii @epeparuu ot 01.12.2016 No 642 «Ctparerun Hay4dHO-
TEXHOJIOTHYECKOro pa3sutus Poccuiickon denepaunmn.

[Tpuxa3 MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6  yrBepxkaenun  [lopsimka  MpUMEHEHHS  OpPraHMU3ANMSIME,  OCYIIECTBISIOIIUMU
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00pa30BaTeNbHYIO ACSTENbHOCTD, JIEKTPOHHOTO 00YUYeHHUsI, TUCTAaHIIMOHHBIX 00pa30oBaTeNIbHbIX
TEXHOJIOTUH MPH pean3ayu 00pa30BaTEbHBIX MPOrPaMM».

4.2.  OcHoBHas JIMTEpaTypa

1. 3abonorckuii B.C. JIuneiinas anreOpa U aHATUTUIECKAst TeOMETPHS (YIeOHBI KOMILJIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3n-8o MHOPA-M, 2022. 309 c. (Briciiee o6pazoBanue:
OakanaBpuar).

2. Cuporuna UK. Jluneiinas anreOpa v aHAIMTHYECKAsi TEOMETPHUS: HHTEPAKTUBHBIN KypC:
yuebHoe nocodue mis By3oB. CII16, U3a-o Jlans, 2022. 180 c.

3. Kypc nekuuii mo sumHeiHO#H anreOpe M aHATUTHYECKOW TreoMeTpuu: ydebHoe mocobue. //
Kynpsasues b.1O., Matsm B.U., [TokazeeB B.B., Uepkecoa I'.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponnslit pecypc.]

4.3. JlomosHMTeJbHAsI JIUTEpPaTypa

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

2. 3ybkoB B.I'., JIaxoBckuii B.A., Mapteinenko A.W., Munocue B.b., Ilymkaps E.A. Kypc
MaTEMaTHKH JJI1 TEXHUYECKUX BBICIINX yueOHbIX 3aBeaeHuit. Yactu 1-4. M.: MI'TVY, 2012. 400
9K3.

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

4. bexnemuines, J1.B. Pemenne 3a1a4 u3 Kypca aHaIUTHYECKON T€OMETPHH U JIMHEHHOH anreOpbl
[DnexTpoHHBIH pecypc]: yueb. mocobue - DnekTpoH. naH. - MockBa: @uszmatiurt, 2014. - 192 c.
[Pesxxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. DjaekTpoHHBbIE 00pa3oBaTeIbHbIE PeCypChl

[TpoBenenue 3aHATHI U aTTecTalMii BO3MOXHO B JHUCTAaHIMOHHOM (opMmare ¢ NpUMEHEHHEM
CUCTeMBbl JUCTaHIMOHHOrO o0yuyeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoil «MaremaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo Bcem paznenam
IPOrPaMMBI:.

Hazsanue D0P

Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaUTHYECKAs! TEOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
JIuneitHas anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAIIMTHUYCCKAs rCcOMCTPUA

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeneHuss paboT B JUCTAHUMOHHOM (opMmaTe YCTaHABIMBACTCA OTACIbHBIMU
PacOpsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOINYECKONU PabOTHI.

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

HNHTepHeT-pecypchl  BKITIOUAIOT y4EOHO-METOJWYECKUE MaTepuadbl B  JIJICKTPOHHOM  BHJIE,
MMPEACTAaBJICHHLIC HA cauTe rnospolytech.ru B pa3aciic: ((]_ICHTp MaTeMaTU4YCCKOI O 06p8.30BaHI/I}I>>
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
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);

HOJ’ICSHBIG y‘{e6HO-MeTOI[I/ILIeCKI/Ie nu I/IH(l)OpMaI_[I/IOHHBIe MaTepI/IaJ'IBI HpeI[CTaBJ'IeHBI Ha CaﬁTaXZ
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHb pecypcoB WH(POPMALMOHHO-TEICKOMMYHHKAIIHOHHON ceTh «/HTepHeT» Uil OCBOCHUSI
JMCIMILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuieH3MOHHOE U CBOOOHO PacnpocTpaHsieMoe MPOrpaMMHoOe

odecrneyeHue
Ne| HammenoBanue | Pazpadorunk IO JocTtynHocTh Ccbuika Ha Equnblii peectp
(npaBoobaanarten | (JIMUEH3NOHHOE, | POCCHICKHUX MPOrpaMM JJisi
b) cB00OHO 9BM u B/l (npu Haanunu)
pacupocTpaHsieM
oe)
1 [Astra Linux [ OOO JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoppeMeHHbIe npodeccHOHATBbHBbIE 0a3bl JAaHHBIX U HH(POPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI
ITepeueHsb pecypcos cetu MHTEpPHET, IOCTYNHBIX /IJIsl OCBOCHHUS THCHUILITHHBI:

HaumenoBanue

Ccblika Ha pecypc

HoctynHocTh

NudopManuOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co

HocTtynHa B cetn

WnTepner 6e3

00pa3oBaTeNbHBIX CTAaHIAPTOB
BbICILIEr0 00pa3oBaHUs

m/ .
OrpaHU4YCHUU
Nudopmannonnsie pecypest Cetnt | http:// www.consultant.ru | Joctymso
Koncynprantllntoc
ITopran ®@enepanbHbIX
TOCYAapCTBCHHBIX http://www.fgosvo.ru. JloctymnHo
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
HurtepHet 6€3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | locrynHa B cetn
ru/ WurepHer 6e3
OTpaHUYCHUI

IIpodeccnonanbubie 6a3bI JAHHBIX

baza nanHbIx HaydIHOU http://www.elibrary.ru HocrymHo
3JICKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo
IIOJIMTEMATHYCCKas pe(bepaTI/IBHO-
oubnmmorpaduueckas u
HAayKOMCTpUYICCKaA
(bubnmmomeTpuueckas) 0aza TaHHBIX

5. MaTepuaibHO-TeXHHMYECKOE o0ecredeHue TUCHMIIIMHBI

MaTepI/IaﬂbHO — TEXHHUYCCKas1 68,38, YHUBCPCUTCTA oOecrieunBaeT IMPOBCACHUC BCCX BUIOB
3aHSATHH, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Marematukay He pacnonaraet COOCTBEHHBIM ayJUTOPHBIM (POHIOM U HCTIONH3yET
y4eOHbIe ayTUTOPUH U3 0011ero GoHIa yHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH JUIsi TPOBEIACHHS WHTEPAKTUBHBIX  MPAKTHUECKUX  3aHATUN
HCIOJIB3YIOTCA KOMIBIOTECPHBIC KJIACChl YHUBEPCUTETA.

6. MeToan4ecKkue peKOMeHIaumn
6.1. MeToanueckue peKOMeHAAUMH ISl IPenoAaBaTeJis 0 OPraHu3auuu 00y4eHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMUMAaHHE CTYICHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil HMU MaTepHall He TpeOyeT KaKoW-Tu00 CriennaTIbHOMN (JIOMTOJIHUTEIBHOMN ) TTOJITOTOBKU U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3YYeH, €CIM CTYACHTHI OYAYyT MOCElaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAallTHUE 3aJaHus U TI0JIb30BaThCsA (IMPU HEOOXOJMMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAIIMI B TEUEHUE KaXKJI0ro cemecTpa. Boienmme B Kypc MaTreMaTHUKU pa3zelibl SBISIIOTCS
KJIACCHYECKUMH, B TO € BpPEeMsI OHU TMPAKTHYECKH OPUEHTHUPOBAHBI, TAK KaK WMEIOT IIUPOKOE
pacnpocTpaHEHUe JJisl PelIeHUs pa3HOTo poja 3ajad BHYTPU CaMOW MaTEMaTUKH W MPUKIIAIHBIX
3amadu. MIX ocBoeHME TOMOXET CTYJE€HTaM JIOTHYECKH BEPHO, apIyMEHTHPOBAHO M SICHO CTPOWTH
YCTHYIO M MHMCBMEHHYIO peub, YCIEIIHO MPUMEHSATh HAKOIUJICHHBIE 3HAHUS B MPOQECCHOHATHHON
JIeSATeTLHOCTH.
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http://www.elibrary.ru/
http://webofscience.com/

HeobGxonuMo ¢ caMoro Hauyaja 3aHATUH pPEKOMEHI0BAaTh CTYIEHTAM OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPATypy, 4 B KOHIE CEMeCTpa JaThb CIIMCOK BOIIPOCOB I IMOAIOTOBKH K
JK3aMCEHY.

Ha nepBoM 3aHATHH 110 JUCHHUIUIMHE CIIEIYET 0053aTeIbHO MPOUH(POPMHUPOBATH CTYICHTOB
0 BuJe U opMe IIPOMEXYTOUHOM aTTecTallK 110 JUCLUIUIMHE, CPOKAX €€ IPOBEIEHUS, YCIOBUAX
JIOIyCKa K IIPOMEKYTOYHOM aTTECTalUU, IPUMEHAEMBIX BUIAX IIPOMEKYTOUYHOIO KOHTPOJIA.

W3noxeHne TEOPETHYECKOTO MaTepHalla JOJDKHO COINPOBOXKIATHCS HIUIFOCTPATUBHBIMU
IpUMepamu, TIIATEIbHO OTOOpPaHHBIMU IPENOAABATEIEM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIQJKM IPU DPEIICHUM 3aJa4d HE OTBJICKAJIM OT TIJIaBHOTO: OCMBICIEHUS HIECU WU CYTH
IpUMEHseMbIX MeTooB. ClieyeT BCerja yKas3bplBaTh IPUMEPHI IPAKTUYECKOIO IPUMEHEHUs
PACCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U (opmyiI.

[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHMW30BAaHBI IPENOJABATENIEeM TaKUM 00pa3oM,
YTOOBl  OCTABAJOCh BpEeMs Ha IEPUOAMYECKOE BBIOJHEHME CTYACHTaMH  HeOOJbIION
CaMOCTOSITENIHOM pa0dOThI B ayAUTOPUH ISl IPOBEPKU YCBOEHHUS U3JI0KEHHOI0 MaTepHaa.

[IpenonaBaTens, BeOyLIMM MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIAcOBBIBaTh Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYEHUH.

[IpenonaBaTento cieayer JOOMBAThCsA CUCTEMaTHUECKON HENPEephIBHOM pabOThI CTYJCHTOB B
TEUYEHUE CEMECTpPa, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTY/ICHTOB M TIPUBJIEKATh UX K HAY4YHOU padoTe,
K Y4aCTHUIO B Pa3HOI'0 poJia OJUMIINANAX U KOHKYpCax.

CTyzIeHT AO0KEH OIYIATh 3aMHTEPECOBAHHOCTD MPEINO0JIaBaTeNsl B JIOCTHKEHUN KOHEYHOTO
pe3yibTara: B IpMOOPETEHNH 00YyUYaIOLIMMHUCS POYHBIX 3HAHUHM, YMEHU U BIIaJIeHUs] HAKOIUIEHHOU
uHpOpManuel Ut pereHus 3a/1a4 B PO eCCHOHATBHOM eI TETbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoxHO TpoBeneHHE 3aHATHA M aTTeCTalMid B AMCTAaHIIMOHHOM (opMmaTe C HpUMEHEHHEM
CUCTEMBl JUCTaHIMOHHOro o0yuyeHust yHusepcutera (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
kadenpoit «MaremaTiKa» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mnpoBeaeHuss pabOT B JUCTAHIIMOHHOM (opmaTre yCTaHaBIMBAETCS OTIEJIbHBIMU
pacropsKeHUs MU IPOPEKTOpa 1o yueOHol paboTe u/uiu eHTPOM y4eOHO-METOANYECKON pabOThI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4alOMUXCH M0 OCBOEHUIO
TUCIHUTITHHBI

Pa3nesi: 31eMeHTHI JTUHEHOH aaredopbl

MaTtpuusl u onpeaenurean. [Ipexae Bcero, CTyIeHT TOJHKEH MOHATH, YTO MAaTPHIIA — ATO
Tabauma yrcen (mpuyeM 3Ta Tabauia MOKET UMEeTh OJAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITH U TIPSIMOYTOJILHOM ), @ ONIPEIECTUTENh- 3TO YHUCIIO, 3aMMCHIBAEMOE B BUJI€ KBAJAPATHON TaOJIHUIIHI,
TO €CTh ONPEAETUTEIH CYLIECTBYIOT TOJIBKO Y KBaJpaTHBIX MaTPUII.

Crnenyet oOpatuth 0co00€ BHUMaHKHE Ha ONEPALNI0 YMHOKEHUS MPAMOYTOJIbHBIX MaTpHUIl U
HOHATh, KaKUM MOJy4YaeTcss MOPSJIOK MaTpullbl — npousBefeHus. OCOOEHHOCTh MAaTpHIl TaKxke
COCTOMT B TOM, YTO TIPOU3BEICHHE MATpHIl He TepecTaHoBouHo, To ecth AB # BA Cnenyer
00513aTeIBbHO YOSTUTHCS B 3TOM, PELIMB COOTBETCTBYIONIHE 3aTaUH.

BaxHbIM sBIsieTcsl MOHATHE OOpaTHOM Marpuibl. Hano 3HaTh ycCloBHE CYIIECTBOBAaHUS
OOpaTHOM MaTpHIBI M AITOPUTM ee mocTpoeHus. Ilocime ee BBIYMCICHUS LENecoo0pa3HO AenaTh

IIPOBEPKY MPABUJIBHOCTU PELICHUS, BBINOJIHUB OINEPALNI0 YMHOMKEHUS A'A=E (TomKHa
MOJIYYUTHCS €AMHUYHAS MaTpUIIA)

[Ipu m3yueHuM ompenenuTened HaJ0 YETKO YCBOUTH MOHATUS MHHOpA, aaredpandyeckoro
JIOTIONIHEHUs, 3HaTh MHOTOYMCIIEHHBbIE CBOWCTBa ompenenautens. [[ins OCBOe€HHS TEXHUKH
BBIYUCIICHUS] ONpeAeNuTeNeil 1enecoodpa3Ho, BbIOpaB IMPOU3BOJIBHBIM OMNpEAETUTENb BbIIIE
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TPETHEro MOPSJIKA, PACKPBITh €0 PA3INYHBIMU CLIOCOOAMU, IPUMEHSS Pa3JIOKEHHUE U TI0 CTPOKaM U
no cronbnam. OOpatuTe BHUMaHKE, KAKHE CTPOKH (CTONOLBI) MPEANOUTUTEIbHEE BBIOMPATh IS
PACKPBITUS ONPEAETUTENS], YTOOBI YIIPOCTUTH €ro BeluuciaeHne. Oco6eHHO 3(pPeKTUBHO BEIUMCICHHE
OTIPENICIUTENS C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM, MPUBOAAIIMX €r0 K TPEYTOJIbHOMY
BUJLY.

[Tpu n3yueHnn pemeHuii CucTeM JMHEHHbIX anredpanyeckux ypaBHenuit (CJIAY) obparure
BHUMaHMUE, MPEX/E BCEro, Ha MOHATUE PEIIEHHs] CUCTEMBI U YCJIOBUS CYIIECTBOBAHUS PELICHUHN B
3aBHCUMOCTH OT COOTHOLICHHUS MEK/Yy PAHTOM MaTPHIIbI, PAHIOM PaCIIMPEHHON MaTPHUIIbI CHCTEMBI
U YMCIOM HEU3BECTHbIX M ypaBHeHMH. OOpaTuTe BHHUMaHHE Ha YCJIOBHS NPUMEHEHUs (HopMys
Kpamepa u w™erona oOpatHoil wmarpunbl. BHumartenbHO pa3z0bepuTe NpuUMEpbl  peUIeHHUs
IPOM3BOJIbHBIX CUCTEM JIMHEHHBIX anredpanyeckux ypaBHeHUH wmeronoM I'aycca (BBeneHue
0a3MCHBIX ¥ CBOOOIHBIX MEPEMEHHBIX ).

Pa3zgen: Di1eMeHTHI BEKTOPHOI ajredpbl

[Tpu u3yvyeHuu AaHHOM TeMbl 0OpaTUTE BHUMAHKUE HA JIMHEHHBIC ONEpaluy HaJl BEKTOPaMH,
Ha TOHATHS JINHEHHON He3aBUCUMOCTHU U JTMHEHHOW 3aBUCHUMOCTH BEKTOPOB, Ha (pyHIaMEHTaIbHOE
MOHsITUE 0a3uca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0Oa3uca), Ha Pa3I0KECHUE
BEKTOpa 110 0azucy.

3HaTh OIpeJIeIeHUe, T€OMETPUUECKUE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, ()OPMYIIbI JUIsl UX BBIYUCIICHUS B BEKTOPHOM M B KOOPAMHATHOH (opme.
OO0s3aTeIbHO 3HATH W YMETh TPOBEPSATH YCIOBHUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJ1a 1 MHOTO4JICHbI

B ostom pasgene, mnpexnae Bcero, Hajo IOHATh, YTO KOMIUIEKCHOE YMCJIO SBMIIOCH
pacmMpeHueM TOHSATHS JSHCTBUTENIBHBIX YHCEN, 3HATh OIpenesieHue W TpH (OPMBI 3amKcH
KOMILJIEKCHOT'O yuciaa (areOpandyecKkyro, TPUTOHOMETPUYECKYI0 U I10Ka3aTesbHYI0),
FEOMETPUUYECKYI0 MHTEPHPETALUI0 KOMILJIEKCHOTO 4YMcia M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE
MEXy MHOXXECTBOM KOMIUIEKCHBIX YHCEJ U MHOXKECTBOM TOYEK KOMILJIEKCHOHN IJIOCKOCTH. 3HATh
dopmyy Diinepa. KoMIiekcHbIe Unciia MOKHO H300paXaTh ¢ IIOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOM
iockocTy. [ToaToMy onepanuu cioKeHus U BBIYUTAHUS KOMIUIEKCHBIX YMCEI MOTYT OBITh CBEJI€HbBI
K OTIepAIHsIM CIIOKEHHSI U BEIYUTAHUSI COOTBETCTBYIOIIMX BEKTOPOB.

Hano 3Hate W yMeThb BBINOJNHATH ONEPAllMM YMHOXXEHUS, [JEJIEHUs, BO3BEACHUS B
MIOJIOKHUTETIPHYIO CTENEeHbh KOMIUIEKCHBIX YHCEN, 3alMCaHHBIX B TPUTOHOMETpUYECKOH (opme,
U3BJICUEHHS KOPHS N-0i CTENEeHN U3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHUCEN SBISETCS
3aMKHYTBIM, TO €CTh JH00as anredpandeckas onepanus HajJl KOMIIJIEKCHBIMHM YHCIaMU HE BBIBOJIUT 32
npeJienbl 001acTH KOMIUIEKCHBIX YUCEIL.

Hano 3HaTh pa3nuuHble BUBI Pa3JIoKEHUS] MHOTOUJICHA HA MHOKUTEIH IS CIIydaeB, Koraa
cpean KOpHEH MHOrowieHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOPHH. ODTH CBEICHUS OyIyT
UCIIOJIb30BaThCsl, HATPUMEP, B UHTETPaJIbHOM HCUHUCIICHUH ITPU BBIUMCIIEHUN HHTETPAJIOB OT JPpOOHO-
panroHaNBHBIX (DYHKIHMN, IPH PEIICHUN JTMHEWHBIX OJHOPOIHBIX AU (epeHIInaNbHBIX YpaBHEHHN
N-ro MmopsiKa ¢ NOCTOSHHBIMU KO3 pULIeHTaMU.

Pa3nen: AHaauTHYECKas reoOMeTpUs

[lpy M3ydyeHUM aHATUTUYECKOH TI'E€OMETPUH CIIEAYET, NMpeXkIe BCEero, MOHATh, YTO €€ 3agauei
SBIISIETCS M3YYEHHE TE€OMETPHUECKUX OOBEKTOB TPU TIOMOIIH aHATUTHYECKUX METOIOB alreOphl U
MaTeMaTHYeCKOro aHaju3a. B OCHOBE TakKoro Mnoaxoja JEKUT METOA KOOpJAWHAT, BIEpBbIC
cucremaruuecku npumeHeHHbI P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETPUU (TOYKa, MpsMas,
IUIOCKOCTB) SIBJISIFOTCS HEONPEAENIEMbIMU, U JUIl WX OMUCAHUS MPUMEHSETCS aKCMOMAaTHYeCKUH
METO/I, TIO3BOJISIONINI yCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEYKITY MHOKECTBOM TOUEK
OpSAMOM ¥ MHOXECTBOM JI€HCTBUTENILHBIX YUCEN U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPAUHAT.
Hamo geTko ycBOWTH paznudHbie (HOPMBI YPAaBHEHHHA MPSIMON M IIOCKOCTH YMETh TEPEXOAUTH OT
oJtHOM (popMBI K Ipyroif. CieayeT OCMBICTUTD M YCHEIIHO MPUMEHSTh peIlIeHHs KIaCCHYeCKUX 3a71a4
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AQHAJIUTUYECKON T€OMETPUHN O B3aMMHOM PACIIOJIOKEHUH MPSAMBIX U INIOCKOCTEN, YMETh ONPEAEIATh
YIJIBI U PACCTOSIHUSI MEKY PA3IMYHBIMUA T€OMETPHUECKUMU 00BEKTaMHU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEIIHOE H3Yy4YeHHE AUCHMILTUHBI «JIuHeitHas anreGpay,
NpHOOpEeTEeHNE HEOOXOJAMMBIX KOMITETEHIIMH, YMEHH W HABBIKOB BIIAJICHUS MAaTEMaTHYCCKUM
anmapaTtoMm TpeOyeT OT CTYyAEHTOB OOJIBIION caMOCTOSATENbHON paboThl. OOpaTuTe BHUMAHHE, YTO
KOJIMYECTBO YaCOB, OTBOJMUMBIX HA CAMOCTOSTEIIbHYIO pab0OTy B COOTBETCTBUU C YUCOHBIM IIJIAHOM,
0oJIbIIIe YKCIIa YacOB, OTBOJAMMBIX Ha BCE BUbI ayJUTOPHBIX 3aHSATHH.

7. DoHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLICHNBAHUS Pe3yJIbTATOB 00y4YeHH s

,Z[JISI KOHTPOJIA YCHEBACMOCTH M Ka4YCCTBAa OCBOCHHUA JUCHUIIIMHBI HaCTOHIHefI HpOI‘pElMMOfI

npeaAyCMOTPECHBI CIICAYIOIINUEC BUJbI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIIeBAEMOCTH (TEKYIINI KOHTPOJIb);

- TIPOMEKYTOUYHAs aTTecTanus (9K3aMEeH).

HaumenoBanue
KOHTPOJIA
pe3ynbTaTOB
0o0y4deHus

Bun konTpOns
pe3yabTaTOB
oOyueHus

Ne i/t

Kpatkas xapakTepucTrka KOHTPOIIs
pPe3yJIbTaTOB O0YUYCHUS

PacuerHo-
1 rpadudeckas
paborta

Tekymunit

OO6yuaromuiicst B TE4YEeHUE cemecTpa
CaMOCTOATCIIbHO BBIIIOJHACT psAd pacdCTHO-
rpadguyeckux paboT mo Teme paszaena. llpu
IPOBEPKE MPENo/IaBaTellb OICHUBACT Ka4eCTBO
o opMIIeHHUS], TPABUIIBHOCTh PACUETOB.

2 KonTponbhas

pabota Texymuid

Pemenne KOHTPOJBHOMN paboThI
OCYLIECTBISIETCS HA  IOCIEAHEM  3aHATUHU
nzydaemoro paszaena. KonrponbHas pabota
BBITIOJIHAETCS WHIMBUIYaIbHO KaXIbIM
cryaeHToM. Ilpu npoBepke npenogaBarelib
OLICHMBAET MPABUIBHOCTh  MPOMU3BEIACHHBIX
pacyeTos.

3 Tecr Texymmii

TectupoBanue mNpPOBOAUTCS Ha TOCIEIHEM
3aHATHUM H3y4aemMol TeMbl. TectupoBaHue
OCYILECTBIIsI€TCS, MO0  TpU  TOMOLIH
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, JTMOO C
MCIIOJIb30BaHUEM BBIJAHHBIX TECT-3a/laHUN Ha
OymakHOM HocHTese. B pamkax TecTupoBaHus
IPOBEPSETCs 3HAHUE TEOPETUUECKOM 6a3bl.

4 OK3aMeH IIpomekyTOUHBIN

IIpomexxyTouHass arrectanus oOy4aroIUXcs B
dopme sK3aMeHa MPOBOIUTCS IO pe3yibTaTam
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOHl paloThl,
MPEeyCMOTPEHHBIX YU€OHBIM IIJIAHOM IO JaHHON
JUCLHUILIMHE, IIpU  OTOM  YYUTBIBAKOTCSA
pe3ynbTaThl TEKYLIETO KOHTPOJS YCIEBAEMOCTHU
B TeueHHe cemecrpa. OIleHKa  CTeNeHH
JOCTIKEHHUSI  O0YyYaloIMMHUCA — TUIAHUPYEMBIX
pe3yiabTaToB  OOy4eHHMs 1O  JUCIMILIMHE
IIPOBOJUTCA IIPENOJABATEIEM, BELYILIUM 3aHATUS
10 JAUCIUIUIMHE METOJIOM JKCIIEPTHOM OIICHKH.
[Io wroram mNpOMEKYTOYHOW AaTTECTAlMU 10
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JUCIHHMIIIIMHE BBICTABJISACTCA OLCHKA «OTJIHYHO»,
«XOpOo1I0», «YAOBJICTBOPUTCIBHO» niIn
«HEYOOBJICTBOPUTEIILHO)).

7.2.

Ikxaja 1 KpUTEPUN OLIEHUBAHNS Pe3yJIbTATOB 00y4eHUs!

[Toka3areneM OLIEHUBAaHHMS KOMIIETEHIIMIA Ha Pa3MUYHBIX dTamax UX (OPMUPOBAHHS SBISETCS
JOCTHKEHNE 00YJaroIUMHUCA MIJIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHS MO AUCHUIIIMHE (MOIYIIIO).

Kpurepuu oneHuBanust

IHoka3areanb
HeynoB/j1eTBOPUTEJIBHO | YI0BJIECTBOPUTEILHO Xopowio OtimyHoO
3HATH: OObyuaronuiics OOyuarommiics OOyuarommii | OOyuaromu
JEMOHCTPHUPYET TOJHOE | IEMOHCTPUPYET cst st
TCOPCTUICCKUC | oreyreTRUE MM HETIOJIHOE JIEMOHCTPHUPY | IE€MOHCTPH
OCHOBBI HEI0OCTATOYHOE COOTBETCTBHUE €T YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIe/IyIOIHUX 3HAHUI: | COOTBETCTBH | MOJTHOE
anredpe! 1 . | caemyromux 3HaHuii: e COOTBETCTB
AHAJUTHYECKON TEOPETHHYECKHE cenyromux | e
reOMEeTpHH, TEOPETHYCCKHUE OCHOBBI | OCHOBBI JIMHCHHOI SHAHMIL: CIteIyromIH
KOMIUICKCHBIC | JIMHEHHOMN anrev6p1,1 u aireOpbl U y X SHAHMIL
qHca. AHAITUTHYECKOU AHAITUTHYECKOU TEOPETUYECK
reOMETpHH, reOMEeTpHH, Y€ OCHOBBI TEopeTHyecC
KOMILJICKCHBIC YHUCIIA. KOMIUICKCHBIC YHCIIA. | JIMHEHHOM KHE OCHOBBI
areOpbl U JTMHEWHOU
AQHAJIMTHYECK | alreOphl U
oi AHAITUTHYEC
T€OMETPHH, KoM
KOMILUIEKCHBI | TEOMETPHH,
€ 4KcIa. KOMIUIEKCH
BIC YHCIIA.
Jomyckarore
s CB00601HO
HE3HAYHTENb | ONEPUPYET
HBIE OIUOKHU, | IPUOOPETEH
HETOYHOCTH, | HBIMH
3aTpyJHECHUS | 3HAHUSMH.
npu
AHATTUTHYECK
17
OTepaIusX.
yMeTb: OO6yuaromumiicst He ymeer | OOydaromuiics Obyuaromuii | O6yyaromu
WJIY B HEJOCTATOYHOU JEMOHCTPUPYET cA ncs
PCIATD 3AAMH | crenenn ymeer: HETIONIHOE JIEMOHCTPHUPY | JIEMOHCTPH
1 YHPaKHCHH COOTBETCTBUE €T YaCTHYHOE | pyeT
UCHOJIB3Ys pemaTe 3aa4u 1 CJIeTYIOIIUX YMEHHil: | COOTBETCTBH | MOJTHOE
OCHOBHBIE YIPaXHEHUSI UCTIONB3YS e COOTBETCTR
METOJIBI, OCHOBHBIE METOJIbI, pemiath 3a/1auu u cenyromux | e
U3y4YCHHBIC B M3YYCHHBIC B Kypce YIPaXKHEHHSI yMeHuii: Cote Yo
Kypce JTHHEHHOM anrev6pe u UCTIOJIB3YS OCHOBHBIE X YMEHHit:
JTMHEHHOM AQHAITMTHYECKON METO/Ibl, H3Y4YEHHBIE B | pemarhb
anredpe u reOMETPUH; Kypce JIMHEHOU 3a7a44 U perarhb
AQHAJIMTUYECKON | OTIEPUPOBATH C anredpe u YIPAXKHEHUS | 3a/1a44 U
TeOMETpHH; AQHAITMTUYECKON UCTIONB3Ys yIpaKHEHU
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OIEPUPOBATH C | KOMITJICKCHBIMH reOMETPHH; OCHOBHBIE S
KOMIUIEKCHBIMU | YUCJIaMHU. OIIepUpPOBaTH C METO/IbL, UCIIOJIB3YS
YHCIIaMU. KOMIUIEKCHBIMU U3YYEHHBIE B | OCHOBHbIE
YHCIaMU. Kypce METO/IbI,
Jonyckarores JIMHEHHON U3Y4YCHHBIC
3HAYUTENbHbBIE anredpe u B Kypce
OLIMOKH, MPOSIBJISIETCS | AaHATTUTUYECK | JIMHEHHOM
HEJ0CTaTOYHOCTh oif anredpe u
YMEHUH, 10 psay TeOMETPHH; aHATTUTHYEC
noKa3aresiei, ONEepUPOBATH | KO
oOyuaroiuiics c reOMETpPHH;
WCIIBITHIBACT KOMIUIEKCHBI | OTIEpHpOBAT
3HAYUTEIbHbIC MH YUCIIAMH. | b C
3aTpyaHEHUS MPU YMmenus KOMILUIEKCH
OTIepUPOBAHUU OCBOEHBI, HO | BIMH
YMEHHSIMH TIPU UX JIOMYCKAIOTCS | YHCIIaMHU.
IIEpEHOCE Ha HOBBIE He3HauuTenb | CBOOOIHO
CUTYallUH. HBIE OIIUOKHU, | OEpUpyeT
HETOYHOCTH, | MPUOOPETEH
3aTpyAHEHUS! | HBIMU
npu YMEHUSIMH,
AQHAIUTUYECK | MIPUMEHSIET
170:¢ UX B
oTepanusx, CUTYaITUIX
nepeHoce MOBBILICHH
YMEHUH Ha oit
HOBEIE, CJIO’KHOCTH.
HECTaH/IapTH
13(S
CUTYallUH.
BJIANETD: Ob6yyarommiics He | OOyuaromuiics B Obyuaromuii | O0yyaromu
BIIaJI€ET WIn B | HEJOCTAaTOYHOM Csl YaCTUYHO | Hcs B
HaBbIKAMH HEIOCTATOYHOM CTENEHH | CTENEHH BJIAJIEET: BIIAJIEET: TIOJTHOM
TIPUMCHCHIS BIIajiceT o0BeMe
TMHEWHOU HaBBIKaMHU HaBBIKaMHU BIIALEET:
anreOpsl 1 HaBBIKAMU TIPUMEHEHHUST | TIPUMEHEHUS PUMCHCHUS
aHAJIMTUYECKON | IMHEHHOH anredpsl U JUHENHHOU anreOpbl U | TMHEHHOI HaBBIKAMH
TeOMETPHH K aHAJTIMTUYECKON aHAJTUTUYECKON anreOpsl U MPUMEHEHU
€CTeCTBEHHOHA | T€OMETPHUH K T€OMETPHH K AQHATTUTHYECK | S TUHEHHOM
YUHBIM €CTeCTBEHHOHAYYHBIM €CTeCTBEHHOHAYYHBIM | OH anreOpsl 1
(puznyeckum u | (buznyecKuM U (puznueckum u TEOMETPUH K | aHATUTHYEC
TEXHUYECKMM) | TEXHHYECKUM) 3aJlayaM. | TEXHUYECKHM) €CTECTBEHHO | KOii
3aJagam. 3aauam. HaYYHBIM TeOMETPHH
Obyyaromuiicst (puznueckum | K
UCTIBITHIBACT U €CTECTBEHH
3HAYUTEJbHbIE TEXHUUYECKUM | OHAYYHBIM
3aTpyAHEHUS IPU ) 3a/1a4am. (pusnuecku
MIPUMEHCHUH HABBIKOB M U
B HOBBIX CHTYAllHsX. Happiku TEXHUYECKH
OCBOHEL, HO | 1y 5a aayy,
JONYCKAIOTCH | CpoGo1HO
HE3HAUATEND | 1y repger
HBIC OIIHOKH, | ;o NTyUeHHBbI
HETOYHOCTH, | o HARLIKH B
3ATPYAHCHIS | cpryarpsx
Tipu MOBBIIICHH
AQHATTMTHYECK
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ux on
onepanusx, CJI0KHOCTH.
IIEpPEHOCE
yYMEHUH Ha
HOBBIC,
HECTaHJIapTH
13(S
CUTYyaLlUH.

IIkana oueHMBaHKUS TEKYIIEr0 KOHTPOJIA.

HaumeHnoBanue KOHTPOJIsS
PE3yNbTaTOB O0YUYCHHUS

[IIxana oneHuBaHusI

Onucanue

PacuerHo-Tpaduueckas padota

OtimuHo - Pabora cnana B
CPOK, pacyeTHasi 1
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JTN0O
HMEIOTCS HEOYETHI, HE
BIUSIONINE Ha KOHEYHBIN
pe3ysbTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpaduyecKoil YacTH ecTh
3aMC€yaHuAa

Y 10BIIETBOPUTEIILHO - B
pacyeTHOM YaCTH €CTh
3aMECYaHus, METO/],
BBITIOJTHEHUS TpadudecKon
4acTH BHIOpaH BEPHBIN

HeynosnersopurensHo - B
pacueTHoM U rpaduyeckoit
4acTax €CThb rpyoble
3aMeyaHusl.

3amanue Ha PI'P Boimaercs Ha

MePBOM 3aHSITHHU
COOTBETCTBYIOLIETO pa3zena
JUCLHUIUIMHBI U CIAETCS 110
OKOHYAHUH U3YYCHHS
COOTBETCTBYIOLIETO pa3zena
mucuumviel. PT'P 1oinkHBL
OBIThH BBIIIOJIHEHEI 1
0(OpMIICHBI B COOTBETCTBHU C
TpeOOBAHUSAMHU METOAMYECCKUX
yKa3aHui Kadeapel.

KontponbHas pabora

Ot1innyHo - Pabora BEICOKOTO

Ka4ecTBa, YPOBECHb
BBINOJIHEHUS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUYECKOE
coJiepKaHne Kypca OCBOSHO
MOJTHOCTBIO, 06€3 TTPoOeoB,
HE00XOAMMBbIE IPAKTUYECKHE
HaBBIKH PabOThI C OCBOCHHBIM
MaTtepuagoM c(hOpMHUPOBaHBI,
BCE MPETYCMOTPEHHBIE
porpamMmoil ooydeHus
yueOHbIe 3aJaHHs BBITIOJHEHBI,
60 HEKOTOPBIE U3
BBIITOJIHEHHBIX Sa)IaHI/Iﬁ
coJiepKaT He3HAuYUTeIbHbIe
OLINOKH

3amnmra TeMbI BKIIOYAET
pelIeHHe 3a7a4 B ayJJUTOPUH B
TE€YEHUE OJIHOM Naphl U
MPOXOUT MOCTIE U3YUCHHS
COOTBETCTBYIOLIETO pa3zena.
bunets! cocTosT U3 BONPOCOB,
MO3BOJISAIONUINX OLIEHUTE
c(hopMUPOBAHHOCTH
koMneTeHnuii. Ha oTBeTHI
oTtBoauTcA 1,5 gaca.
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Xopouio - YpoBeHb
BBITIOJTHEHUS pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUi, TEOPETUYECKOE
COJIep’KaHuE Kypca OCBOEHO
4aCTUYHO, HO MPOoOesbl HE
HOCSIT CYILIECTBEHHOTO
XapakTepa, HeoOXOMMbIe
MIPAKTUYECKUE HABBIKA PAOOTHI
C OCBOCHHBIM MaTepUajioM B
OCHOBHOM C(hOPMHPOBaHBI,
HEKOTOPbIC BUAbI 3aJaHUI
BBITIOJTHEHBI C OITHOKAMH.

Y 10BIETBOPUTEIIBHO -
Teoperuueckoe copepxaHue
Kypca OCBOCHO YaCTUYHO,
HEOO0XOAMMBIEC IPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(hopMHUPOBaHBI, OOJBITUHCTBO
MIPETyCMOTPEHHBIX
IIpOTrpaMMOH 3aJaHU He
BBITIOJIHEHO; TIPU
JIOTIOTHUTEIHHON
CaMOCTOSITeNILHOM paboTe Hall
MaTepHaIOM Kypca BO3MOKHO
MOBBIIIICHUE KaueCTBA
BBITIOJTHEHUS Y4€OHBIX
3aIaHUMN.

HeynoBneTBopuTenbHO -
Teopernueckoe copepkanue
Kypca HE OCBOCHO,
HE00XO0AMMBbIE IPAKTUYECKHE
HaBBIKM PabOTHI HE
c(OpMHUPOBAHBI,
MIPEyCMOTPEHHBIE
IporpamMMoil 3ajlaHus He
BBITOJIHEHBI

TecTupoBanue no MpoIeHHON
TEME

Tect conepxur 20 3ananui,
MpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
6amty. Bpems tectupoBanus -
30 munyT. CTyneHTy
MPEOCTABIISICTCS IBE TIOMBITKA
TUTSL IPOXO’KIICHUS TECTA.
MaxkcumanbHast OIIeHKa 3a TeCT
- 20 6annoB. Tect cunuTaercs
YCIICITHO TPOWICHHBIM, €CITH
CTYIeHT jai He MmeHee 60%
MPaBUIIBLHBIX OTBETOB (HaOpai
He MeHee 12 6anoB).

TectupoBanue
OCYIIIECTBIISETCS, TMO0 pH
IIOMOIIA KOMITBIOTEPHOU
CHCTEMBI TECTUPOBAHUS, 1100
C MCIIOJIb30BAaHUEM BBIJAHHBIX
TECT-3a/1aHUi Ha OyMakHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTem
OCYILIECTBIISIETCS POBEPKA
TECTa HK3aMEHAaTOPOM U
BBICTABJISAETCSA OLIEHKA
COTJIACHO METOAMKHU
BBICTABJICHUS OLICHKHU.

Ixkana oneHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.
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IITkana oneHUBaHUS

Omnucanue

OTIINYHO

BrimonHeHs! Bce BBl y4eOHOU paboThI, MPEyCMOTPEHHBIE YUEeOHBIM
wiaHoM. CTyZIeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHHW, yMEHHH,
HAaBBIKOB TIPHBEJCHHBIM B TaOJHMIaxX IIOKa3aTeNisM, OIEpUpPYET
nproOpETEeHHBIMU 3HAHUSIMH, YMEHHUSAMH, HAaBBIKAMU, TPUMEHSIET UX B
CUTYallUsSX MOBBIIIEHHON CII0)KHOCTH, HE MCIBITBIBACT 3aTPyIHEHHH
IOpU aHAINTHYECKUX OIEpaIysiX, NMepeHoce 3HAHWW M yMEHHH Ha
HOBBIE, HECTAH/IapPTHBIC CUTYAIINH.

Xoporo

BrinonHeHs! Bce BBl Y4eOHOM pabOThI, MPEIyCMOTPEHHBIE YU€OHBIM
wiaHoM. CTyA€HT JIeMOHCTPUPYET YaCTHUYHOE COOTBETCTBUE 3HAHMIA,
YMEHHIA, HABBIKOB ITPUBEJICHHBIM B TAOIUIaX TIOKA3aTEISIM, ONIEPUPYET
PUOOPETEHHBIMU 3HAHUSAMH, YMCHUSIMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyallMsX TOBBIIICHHON ciloxHOCTU. Ilpu »sTOoM MOryT OBITH
JIOTIYIIEHbI He3HAYUTENIbHbBIC OINOKHA, HETOUHOCTH, 3aTPYAHEHUS IIPU
AQHAJMTUYECKUX OIepalusax, NepeHoce 3HAaHUW U yMEHHI Ha HOBBIE,
HECTaHJapPTHbIC CUTYyAIINH.

Y 10BIETBOPUTEIILHO

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, IPEIyCMOTPEHHBIE YU€OHBIM
wi1aHoM. CTyZEeHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TabiuIax I[OKa3aTelsiM,
NOMYCKAIOTCS  3HAYUTEIbHBIC OINMOKH, MPOSBISIETCS OTCYTCTBHE
3HaHWM, yMEHUH, HABBIKOB 110 PsIAY ITOKA3aTENEH, CTYI€HT UCIIBITHIBAET
3HAYUTENIBHBIE 3aTPYAHEHHUs IIPU ONEPUPOBAaHMM 3HAHUSAMU U
YMEHMSMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnersopurensHo

He BoimomHen oauH wid  Oonee BHIOB  y4eOHOW  paboThI,
MPEeyCMOTPEHHBIX Y4eOHbIM TuIaHOM. CTyOeHT JEeMOHCTPUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUEC 3HAHHU,
YMCHHI, HABBIKOB TPUBEICHHBIM B TaOMUIAX IOKA3aTeNsIM,
JIOMYCKAKOTCS 3HAYMTEIBHBIC OINMOKH, TMPOSBISIETCS OTCYTCTBUE
3HaHWI, YMEHUH, HaBBIKOB IO PsIy MMOKa3aTesied, CTyICHT HE MOXET
OTIEpUPOBATh 3HAHWSAMHU W yYMEHUSMH TPH HX TIEPEHOCE HAa HOBBIC
CUTYaIINH.

7.3. OneHo4HbIe CPeACTBA

7.3.1 Texymmii KOHTPOJIb

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

PrpP Nol, uacmp 1

-1 1 0 2 0 2
A=|1 3 2 B=|0 -3 3
3aganue Nel. J[aHbl MaTpUIIBI 4 0 -3 u 1 -

. 2 T
Beimonuuts neiicteus: A +8B

3agaHI/IC No2. HpOIIOJ'DKI/ITB AaHHOC MaTpUYIHOC PaBCHCTBO

(2A+3B)* —44° —6A4B =l

Y IPOBEPUTH €ro Ui MaTpull 4 U B 13 nepBoro 3a1aHusl.
3aganue Ne3. BorunciauTh onpenenuTelb ABYMs CIocO0aMu: pa3ioKeHHEM IO IEPBOM CTPOKE U
pa3I0KEeHUEM I10 TIEPBOMY CTOJIOITY.
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1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1

3ananue Ne4. Iy qaHHOM MaTpPUIBI HATH 00paTHYIO MaTpuily. Crienars IpoBepKy.

1 0 2
1 1 0

-1 2 3
3azanue NoS. Peminte MaTpuyHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb IpoBEpKY.

(G ()

3aznanue Ne6. Haiitu panr maTpuiisl.

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 JUHEUHbIX a12edpauiecKux ypasHeHull
3apanue Nel. Pemnts cucremy Meroaom Kpamepa. Cuenats mpoBeEpKYy.

X +4x, —x; =-2

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

3x,+6x, —2x; =1

3aganue No2. Pemuth cuctemy u3 Nel MeTo0M 00paTHON MaTPHILBI.
3aganue Ned. Pemuts cucremy u3 Nel meronom Iaycca.
3aganue No4. PemnTh HEOTHOPOIHYIO cCUCTEMY MeToioM ["aycca. Haiitu oOmiee pemenue u
YAaCTHOE pELICHHUE.
X +x,+2x,+3x, =5
3x,+2x, —4x;, - 2x, =1
5x,+4x, + 4x, =11
3amanue NoS. PemuTh oTHOPOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
2x, +6x, —9x;, = 9x, =0
4x, = 5x;+x,=0
3x,+3x, = Tx, —4x, =0
X, —3x, 4+ 2x,+5x, =0

PI'P Nel, uacmp 2

» 1 P Opa3yroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTh

3aganue Nel. Tloka3arb, YTO BEKTOPHI " 0
2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

m
m=(1, -1,

BekTop ¢ 1O 3TOMY Oa3ucCy:

— 7 _
3amanme No2. Jlanwl Bektopbl M m " . BBISICHUTH — KOJUTMHEAPHBI T BEKTOPHI ¢ 1 b

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

A .
3amanue Ne3. Haiitu ‘a‘,ecmzl ‘m‘=6«/§, n|=2, (m,n)=135", a=6n-m.
A ABC ZB A(l;-1;2),B(3:3;2),C(7;:1;2).

. Haititu , €CIU

3ananue Ne4. Jlan
Bajanme Ne5. Tlpu kakux 'x' BekTopsl @ u b NepIeHIUKYIAPHBI?
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a=(x;1;-4),b =(x-3;12;x).

3apanue Ne6. Haiftu rutomaap napasmienorpaMMa, IOCTPOSHHOTO Ha BeKTopax ¢ u b

A
| =3, (m, ﬁ):’z.

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

m| =12,

3amanue Ne7. Haiitu mnomans tpeyroasauka ABC, ecimn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
ab,c . BEISICHUTB — KOMITTIaHAPHBI JTK BEKTOPBI. ECIIM BEKTOPHI HE
a,b,c "

3ananue No8. JlaHbl BEKTOPHI

KOMIUTaHAPHBI, TO HAUTH 00beM MapajuleNienuie1a, HOCTPOSHHOT0 Ha BEKTOpax
OTIpPECNIUTh — KaKyl0 TPOUKY OHH 00pa3yloT.

a(l;=1;5),b (2;4;-2),¢(3;051)

3amanue No9. Jlnsg nuHeHOTO onepaTopa A 3a/1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
Ae,, Ae,, Ae, e

e,e,, e .
. 3ammcath MaTpuily oneparopa 4 B 6azuce '’ 2’ 3 u Haiith oOpa3

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

3ananue Nel0. Haiitu coOcTBeHHBIE 3HAUEHUSI M COOCTBEHHbBIE BEKTOPHI IMHEHHOTO OrepaTopa,

(7 3)
32JIaHHOTO B HEKOTOPOM 0a3uce MaTpHIICH
PI'P Ne 1, uacmp 3

[ 7l [
Bamanme Nel. Tlpsamas ! mpoxomut uepes Touky 4 mapamnensno Bexktopy 9 . Ilpsmas 2
TIPOXONUT Yepe3 Touky B mepnenmukynsapHo Bextopy 7 . HaiiTi TOuKy nepecedeHns npsaMbIX 1

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

yroJl MeXAY HUMH, €CIIH
/ { .
3amanne Ne2. Jlana npsimas ! IIpsimas 2 mpoxoaut uepes Touku A u B . Haiitu paccrosuue ot

/ / !
TOYKH MEPECEUEHUS NPSIMBIX | U 2 10 psiMon .
x=-8t-3

g '{y3r+4, A(4;0), B(7:3), 1,:9x—12y+2=0.

3aganue Ne3. Haiitu paccrosiHue OT TOUKH M, 10 ockoctn & | mpoxopsuieii yepes Touxy 4
TepIIeHINKYISPHO BekTopy /! | ecin M, 0;1:7), A(2;-1;4), 1(6;22;-3).
3amanve Ne4. Haiitu yroa Meka1y IIOCKOCThIO & ¥ TTOCKOCTHIO B , IPOXOALIEH Yepe3 TOUKH
A, B " C, comn & Sx+y+4z-28=0, A(5.2;5),B(3;7,0),C(—4,-3;-1).
3aymanue No5. 3ammcarth KAHOHUYECKUE YpaBHEHHS MPSMOiL, 3a1aHHOM OOIIMMU ypaBHEHUSMHU.
xX+2y—-9z-10=0;
3x+4y+82z-24=0.

amanne Ne6. HaiiTi TOUKy mepecedeHns mpsiMoi ¢ ¥ TUIOCKOCTH U YTOJI MEXTy HUMH.
3 Ne6. H y ! @ yyr y

Tk DU S VS DS
3 4 2

3aznanue Ne7. [lpsamas l POXOuUT uepe3 Touku A u B. Ilpsamas L IIPOXOAUT Yepe3 TOUKy M

. [ 1
NEPNCHAUKYIIAPHO IJIOCKOCTU O Haiitn Yrojq MExAay nmpaMbIMU ' M 2 ¥ BBIACHMTD — JIEXKAT JIU
OHM B OJHOMU IIJIOCKOCTH HIIH CKpPCIIUBAKOTCA.
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A(9;=31), B(4:4;—-5), M (=1;11;=11), a:2x+3y—z—1=0.

(x+3)° N y_2 7
3aganue No8. Jlisi naHHOM KpHUBOM 49 25 yKa3aTh GOKYCHI, SKCIICHTPUCHUTET,
mupekTpuckl. [TocTpouTth KpuBYIO, H300pa3uTh GOKYCHI, TUPEKTPUCHI.

9x* —25y* —18x+200y - 616 =0

3aznanue Ne9. [IpuBecTn ypaBHEHHE KpUBOMI K

KaHOHUYCCKOMY BHUAY U IIOCTPOUTH KPUBYIO.

Ilpumepwr 6apuanmoe KOoHmMpoIbHBIX padbom
Bapmuanr.

1. HaliTu 3HaueHus1 MAaTPUYHOTO MHOTOYJICHA F(A)
-1 0
=—x’+2x —x+3,4=
f(x) X X —X [ 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 MaTpuipl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

3. BeluMcnuTh onpeaenuTenb MPUBEICHUEM K CTYIIEeHUaTOMY BUAY
4. Haiitu matpuily, oopaTHyro 1aHHOH (a). Pemmmte mMarpuanoe ypaBHeHnue (0)
12 1

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

5. Pemmmth cuctemy ypaBHEHUH. YKa3aTh 00II€e U OJJHO YACTHOE pelIeHHe (a).
Pemuth cuctemy ¢ momoIisto 00paTHoi MaTpullsl u 1o popmynam Kpamepa (0)

4x,+9x, —5x;,—8x, =5 X +2x,+x;,=5

3x,4+7x, = 2x;—4x, =4 3x,=5x, +3x; =7
() 2x, +5x, +x;+3x, =3 ©) 2x, +Tx, —x; =13
Bapuanr [
1. Pacnucats pasnoxenue Bektopa X no Bektopam P>9>"
x:{S,—IZ,l} p={1,—3,0} q:{l,—l,l} r={0,—1,2}
2. Konnuueapus! 11 Bextopsl ¥ u 4?2
a=1{2,0,1} b={-231} p=2a+2b g=3a-2b

AA,AA,

3. I[aHa nrupamMuJa ¢ BEpIIMHaAMU B TOYKaAX
A] (_29 4: 8) Az (49 _la 2) A3 (_8’ 79 1 0) A4 (_39 4) _2)
Haiitu:

a) yroi Mexay pedpamu 44, : A4,

0) 00beM mupaMuIbl

B) JUTMHY BBICOTHI, ONTYIIIEHHON Ha TPaHb 44,4,
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A A A,

I') HATH ATMHY MEJMaHbl, IPOBEACHHYIO U3 BEPIIUHBI ‘I K pedpy

4. BBIYHCIHTB IUIOMIA b TAPAIEIOrPaMMa, TIOCTPOSHHOTO Ha BekTopax @ u 0 & — yrom mexay
[ (A}

'] [AY

sektopamu P u 4

NN 4] _E
a=2p+q b=p-3q |P\=2,|9|=2, —
Bapuant

(MIM2M3 ) :

1. HaiiTu paccTosiHUE OT TOUKH M, J10 TUIOCKOCTHU
M,(-9;10;2) M, (0;7;-4) M,(48-1) M,(-2:13)

X+y+z-2=0

. —y-3z+6=
2. BolnucaTh KaHOHMYECKOE YPaBHEHHE MPSMOIA: {x y-3z+6=0

x=2 y=-3 z+l
1 1 -4 y Xty+2z-9=0

3. Haiitu TouKy nepeceueHus nNpsMon U IIOCKOCTHU:

. P P . 1. P(0;-1;3)
4. HaiiTi Touky ! CUMMETPHYHYIO TOUuKe ” OTHOCHTENLHO IpAMOii ! : u

x-1_ 'y =z

1 -1 1,

5. Hanicarts ypaBHEHHE IUIOCKOCTH & MIPOXOJSAIIEN Yepe3 TOUKY My u IEPIEHINKYIISPHO
(M\M,). M,(3;2;0) M, (415) M,(2;-1;4)

IPSIMO

6. HaiiTi xocuHyc yria Mexny miockoctsamu &1 n %2

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

Bapuanm 3a0anuiit mecma

-8 2 -6 -3 -13

1.1. Haiftu paHr MaTpulbl IPUBEICHUEM K CTYIIEHYaTOMY BUY =3B s v

(l —2] _(-2 3 SJ
1.2. Pemiuth MaTpU4YHOE ypaBHEHHE -3 4 3 -0

X +2x,+x,=5
3x,—5x, +3x, =7

1.3. Pemmurts cuctemy 1o popmynam Kpamepa 2x +7x%, —x, =13

2.1. Hanucats pasnoxenne sekropa X 1o exropam 247 = {5.-12.1) ,P= 1,-3,0} :

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

2.2. BBIHCITHTD IIOMA b TAPAILIEIOrPaMMa, OCTPOSHHOTO Ha BekTopax & u P 0 — yrom mexny
iy (&)

sextopamu P u 9

avy e [
a=2p+q b=p-3q p|=2 |q|=2 N
2.3. Jlana nupamua ¢ BEpIIMHAMHU B TOYKaX 44,44, . 4,(6,1,3) , 4,(6,-2,-3) , 4(2,2,0) ,
A4,(-5,1,0)
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4, K pedpy 4,4,

x=2 y-3 =z+1
- T4 Hx+)f+2z—9:0

P(0;-1;3) "

Haiitn niuHy MeuaHbl, IPOBEAECHHYIO U3 BEPIIUHBI

3.1. HaiiTu TOYKy mepecedeHus npssMou  Imiockoctu: | 1

P

3.2. Haittu Touky ‘1 cummerpuunyro Touke  oTHOCHTENBHO IPAMOIL [

x—l_l_
1 -1

1

. M
3.3. Hamucatp ypaBHeHHe MIockocTd & mpoxosiiel yepes TOUKy ¢ W NepreHIUuKYIIpHO

npamoit (MiM2). M, (3;2;0)’ M, (41:5) M, (2-1:4)
2 2 —
4.1. Tana xpuas Broporo mopska ¥+ ~12x+16¥+16 =0 T]onyuprs kanonnueckoe ypapHeHue

KpPHUBOI U MOCTPOUTH €€.

! r r
4.2. CoctaButs  MATPHLLY 1IEPEX0J1a OT Gasnca €:€2:€ g Gazucy 14

e _2e1+e2+e,, L-, —e, ez+e1; e —e,+2e,+e

, €CIIH

7.3.2 IIpoMexyTOUHASI ATTECTAIUSA

Bonpocwt k sxzameny (1 cemecmp ounoii popmul 00yuenus)

ManI/IIII)I, TUIIbI MaTpHUII.

OnepauHH C MaTpugamu, ux CBOMCTBA.

YMHOXEHHE MMPAMOYTOJIbHBIX MATpPHII.

MarpuyHnasi popma 3aIucH CUCTEMbI JMHEHHBIX alNreOpandecKuX YpaBHEHH.

OnpenenuTenn U UX CBOMCTBA.

ITonsitue onpenenurens. MUHOpHI U anredpandeckue JTOMOTHEHMSL.

CucTeMbl IMHEHHBIX alireOpanvecKuX YpaBHEHHIA, OCHOBHBIC TOHATHUS U
OIPEeICIICHUSI.

ITpaBuio Kpamepa pelieHus cucTeM JIMHEHHbBIX YpaBHEHUH.

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

Pemenue cucteM TMHEHHBIX alredpanyeckux ypaBHEHUH METOI0M 00OpaTHOM
MaTpPHUILIbI.

Meron ['aycca penieHust CHCTEM JIMHEWHBIX YPABHEHHUM.

Pemenne npou3BoIbHBIX CHCTEM JIMHEWHBIX YpaBHEHUN MeTofoM ['aycca.

Panr marpunpl. Teopema Kponekepa — Kanemu.

OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUH. KpuTtepuii cymecTBoBaHMs
HETPUBUAIIBHBIX PELICHUM.

IToHsiTHE BEKTOpA M JIMHEMHBIE ONIEPALIMU Ha/l BEKTOPAMH, CBOKCTBA ONlEpalui.

= OIIK-1
JluneliHasi KOMOMHAIUS BEKTOPOB.

JInHeliHasg HE3aBUCUMOCTD U JIMHENHAS 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB.
Kpurepnii 1MHENHONM 3aBUCHMOCTH.

[TousTue 6a3wuca. KOOpI[I/IHaTBI BCKTOpA.

OpTtoHOopMUpOBaHHBIH 0a3zuc. PaznojkeHne BeKTopa o BeKTopam 0asuca.

YnopsaoueHHas TpOiiKa BEKTOPOB.

CkansipHOe, BEKTOPHOE M CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3uce.

YcmoBus OPTOTrOHAJIBHOCTHU, KOJIJIMHCAPHOCTH N KOMIIJIAHAPHOCTHU BEKTOPOB.

JInHeliHbIe NPOCTpAaHCTBA.
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Marpuiia nepexoja ot 6asuca kK 6a3ucy.

CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPHUIIBL.

Cucrembl KOOpAUHAT. [[eKapTOBBI MPAMOYTOIbHBIE KOOPAUHATHI HA IJIOCKOCTH U B
IIPOCTPAHCTBE.

ITossipHas cucrema KOOpAUHAT.

PaznuyHble TUIIBI ypaBHEHUM MIIOCKOCTH U TIPSIMOU.

Breluucnenue paccTosHUN MEKY IBYMs TOYKaMH, TOYKOU U IPSIMOM, TOUKOU U
IJIOCKOCTBIO.

Brrancnenue pacCTOAHNA MCXKAY CKPCHIMBAOIIUMUCA ITPAMBIMH.

Brluncnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U ITIOCKOCTBIO, IBYMsI
IIJIOCKOCTSIMU.

KpuBble BTOpOro nopsijika ux reoOMeTpU4eCcKUe CBOICTBA U YpaBHEHUS.
[IpuBeneHre KpUBOM BTOPOro NOPsAIKa K KAHOHUYECKOMY BUAY.

KaHoHWveckre ypaBHEHHUS AJUTUTICA, TUTIEPOOJTBI, TapadoJIbI.

YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonuveckue ypaBHeHUs c(hepbl, SJUTHIICOUIA, KOHYCOB, THUIIEPOOIIOUIOB,
1apaboJIOHI0B.

TunoBbie BApUAHTHI OWJIETOB
1o JuCUUILIHE «J/IuHeliHas ajaredpay»

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUNA
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICIIEI'O OFPASOBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHI NOJUTEX)

Hucuunnuna «JIuaeitHas anreopay
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BWIET

1. Onpenenurenu U UX CBOWCTBA.
1 2 -1 2
2. Pemmmte matpuunoe ypaBHeHne AXB=4 ecnn .
{xl +2xy =1
3. PelnTh cHCTEMY MeTOfIOM 06paTHoi Marpumer (241 ~3¥%2 =12
4. Janer Bektoper ¢ = (739:8). b =(=3.1-2), ¢ =(=810-10) " [Ipopepurh — KOMINAHAPHBI JIK

onu. Eciu HeT, HaliTH 06beM Mapasieenume/a, ToCTPOEHHOro Ha BeKTopax 9::¢-
o. Haiitu yrom mexy Bekropamu ¢ = (,-2-2) y b=@201)

YTBepkaeHo Ha 3aceqannn kadeapsl Matematukay « 31» 03 2026 r., mporokos Ne 7
3aB. kadeapoii O.M. Bapanosa / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPAITN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BBICHIEI'O OFPA3OBAHU S
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)
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Huctunmuna  «JIuHeiHas anredopay
Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHBIU BUIET

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

2. BBIUMCIUTE ONpeaenuTeas Marpunsl C = A" , €CIH o 11

4x; —2x, +3x3 =12,
X +5x; =3x; =1,
2)(,’1 +3X2 _2X3 = 3

3. Pemnre cucremy ypaBHeHuil metonom I'aycca

4, Iokasats, uro Bekroppr 7= (=L2) - n=(203) = p=(2-L) o6pasyior Gasuc B
IPOCTPAHCTBE.

5. Jlano oGmee ypasrenue npsamoit =¥ +3¥~3=0 Hanucars: ypasHenue npsmoii ¢ yriossmv

K03 UIIMEHTOM; YpaBHEHUE IPSIMON B OTpE3Kax; HOpMaIbHOE ypaBHEHHE MPSMOIA.

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

Jlyisa mpoBelieHus TPOMEKYTOUHOTO KOHTPOJIS 3HAHWMN CTYJEHTOB B JHUCTAHIIMOHHOM (opMare B
paspaboTaHHBIX Kadeapoit «MaTemaTrnkay OHJIAaHH-KypcaX HMEIOTCS UTOTOBBIC TECTHI.
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