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1. Hean, 3a0aum ¥ IUIaHUPYyeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

K OCHOBHBIM ye/i.m OCBOCHUS TUCIUIUIMHBI «JIMHEHHAs anredpay ClelyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpUOOpETEHUE CTYACHTAMH IIMPOKOT0 KPyra MaTeMaTH4eCKUX 3HAHUM, YMEHHI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY U J€AYKTUBHOMY MBIILICHUIO HAPSAY
C Pa3BUTHUEM MATEMATHYECKON UHTYUIIUY;

- YMEHHUE CTYJCHTaMH Pa3BUBaTh HABBIKK CAMOCTOSATEIHHOTO U3yUYeHHs YUeOHON U HAy4yHOU
JIMTEPATYPBI, COAEPKALIEN MATEMATUUECKUE CBEICHUS U PE3YJIbTAaThI;

- TOJrOTOBKY CTYJEHTOB K JESITENbHOCTH B COOTBETCTBUU C KBaTU(UKALUOHHON
XapaKTEePUCTUKON OakaiaBpa 1o HarmpaBJiICHHUIO, B TOM 4ucie (OPMHUPOBAHKUE YMEHUHN HCIIOJIB30BaTh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOPECCHOHATBHON JAESITETbHOCTH.

- TIOJITOTOBKY BBICOKOKBAITM(DUITMPOBAHHBIX Ka/IPOB, BOCTPEOOBAHHBIX B YCIOBHIX IU(DPOBOH
TypOyJIEHTHOCTH U BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOM IM(PPOBOIl IKOHOMUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCUUIUTMHEI «JIuHelHas anreOpay cieayeT OTHECTH:

- OCBOEHHME CTYICHTAMH OCHOBHBIX MOHSTHUN, METOJOB, (OPMUPYIOIIUX OOIIYIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JJI YCIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- ¢opMupoBaHUE y CTyJeHTa TpedyeMoro Habopa KOMIETEHIIMH, COOTBETCTBYIOIIMX €ro
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no nucruruinHe «JIuHeiHast anre6pa» HampaBieHO Ha (GOpMHUpPOBAHHE y OOYUYAIOLTUXCS
cienyromux komnereHui B coorBercTBuu ¢ PI'OC 15.03.01 «MammHocTpoeHne», yTBEpKAEHHBIM
npukazoM Munob6puayku Poccun ot 09.08.2021 N 727:

Kon n naumenoBanue NuaukaTopsl 10CTHXKEHUS
KOMIIeTeHIH KOMIIeTCHIIUHT
OIIK-1. CiocobeH npuMeHsITh HOIIK-1.1. 3naer 06;1acTi U OCHOBHBIE
€CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX U
3HaHHuA, MCTOJAbI MATEMATHYCCKOI'O aHaJIn3a 1 06IIIeI/IH)KeHepHI)IX 3HaHI/II\/’I, METOIbI
MOJIETTMPOBAHNS B IPOECCHOHATLHOM MaTeMaTHYeCKOro aHallu3a u
JeSITeIbBHOCTH

MOACIIMPOBAHUS, UCIIOJIB3YCMBIC B
npo¢eCCUOHATBHON IeATETbHOCTH

NOIIK-1.2. YMeeT npUMEHSTH
€CTECTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE
3HaHUS, METOJIbl MATEMATHUECKOTO aHATu3a U
MO/JICIIMPOBAHUS NPH PEILICHUH
npo¢eCCHOHANTBHBIX 3a]1a4

NOIIK-1.3. Bnageer yMeHUSMU IPUMEHSATH
€CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE
3HAHUSA, METO/Ibl MATEMATUUECKOI 0 aHAJIN3a U
MOJIETTUPOBAHUS IIPU PELLIEHUU
npogecCHOHATBHBIX 3a1a4

2. MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl



JucnurniauHa OTHOCUTCS K oOs3arenbHONM dacth Onoka bl: Monyne «MatemaTudeckue
€CTECTBCHHO-HAYYHBIC JUCIIUILTUHBDY.

E€ uzydyenue obecrieunBaeT n3yueHue JUCITUTIINH:
B obsazamenvroii wacmu:

- MaTeMaTHYECKNM aHaJIu3;

- (husuka;

- nuddepeHImanbHbIC YpaBHEHNUS,

- TEOpETUYECKasi MEXaHUKA;

- 3JIEKTPOTEXHHUKA U DJICKTPOHHUKA,;

- CONPOTHUBJICHHE MATEPUAJIOB;

- TEOpHS MaIIMH U MEXaHU3MOB;

- OCHOBBI IPOTPAMMUPOBAHUS U AIITOPUTMH3AIUN B MAITUHOCTPOCHUU;

- SKOHOMHKA 1 YIIPABIEHUE MAIIMHOCTPOUTEIHHBIM [TPOU3BOJICTBOM;

- OCHOBBI MAaTEeMAaTHYECKOTO MOJICIIUPOBAHIS TEXHOJIOTUICCKUX MTPOIIECCOB.
B uacmu snexmuenvix oucyuniun:
- maremaTtuueckoe mojenupoBanne u CAIIP nmporeccoB B cBapke;
- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHUM.

3. CTpyKTypa M cofep:KaHHe JUCHUTLTHHBI

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI COCTaBIsIeT 3 3a4eTHbIE eAuHUIBI -108 yacos.

3.1.  Buasel yuedHOii padoThHI M TPYA0€eMKOCTh

n/n Bup yueOHoit padoThl KO‘T;CE;CTBO Cemectp 1
AyIMTOpHBIC 3AaHATHS 48 48
B ToM uucne:
Jlexun 16 16
1.
CeMmuHapcKue/mpakTHYeCKHUe 3aHATHS 32 32
2 JIaGopaTopHbIe 3aHATUS - -
> CamocrosiTesibHasi pa6oTa 60 60
IIpoMe:kyTouHasi aTTecTALUS
3K3aMEH iC) C)
Hroro 108 108

3.2. TemaTruuyeckuii MJIaH U3yYeHUsT TUCUUILTHHBI

n/n

Pa3zgenanl/TeMbl

TpyroeMkocTs, yac

AUCHHUIIJIMHbI

AynuTopHasi padora




Camo

Cemuna | JIa6op | IIpakT
CTOSAT
Jle | pckue/ | aTOpH |MYeckKa
Bc eJbHa
KI[ |[IpaKTU4 | bl€ P
ero a1
5971 €CKHE |3aHSATH |IOArOT
pador
3aHSTHA Pl OBKa a
Pasznen 1. DineMeHTHI JIMHEHHOH
1 A 38 6 12 0 0 20
ajnreopsbl
Tema 1. MaTpunpl, JelicTBUA HA
11 PHIEL 6 2 2 0 0 2
MaTpHUIlaMHU.
Tema 2. Onipeaenurenu, uX CBOMCTBa
1.2 | u BeIUMCIIEHUE. MaTpudHas 3aruch 6 2 2 0 0 2
CHUCTEMBI JINHEUHBIX YPABHEHUN.
Tema 3. OOparHas MaTpuIia U ee
1.3 | Beluncienue. MarpuyHas 3anuch 6 0 2 0 0 4
CUCTEMbI JINHEUHBIX YPABHEHHUII.
Tema 4. CucreMbl JIMHERHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHBIE ITOHATHUS U ONPEAESIICHUS.
1.4 P 8 2 2 0 0 4
Pemrenne cucremM TMHEHHBIX
ypaBHeHui MetonoMm Kpamepa,
METOJIOM 0OpaTHOM MaTPHIIBI
Tema 5. Pemenue cucteM JUHEHHBIX
ypaBHeHul metosioM ["aycca. Panr
15 6 0 2 0 0 4
Marpuel. Teopema Kponekepa-
Kamnennn.
Tema 6. Meton I'aycca B
MPOM3BOJILHBEIX CUCTEMaX TUHEHHBIX
16 | P g 6 0 2 0 0 4
ypaBHeHUH. OHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH.
2 | Paznen 2. BexkTopbl. 34 4 10 0 0 20
Tewma 1. JIuneiinblie onepanuu Hajg
BEKTOpPaMH, UX CBOMCTBA. JInHEHBIE
2.1 | xomOuHanUK BeKTOPOB. JInHEHHO 8 2 2 0 0 4
HEe3aBUCUMBIE U JINHEHHO 3aBUCUMBIC
CUCTEMBI BEKTOPOB.
Tema 2. IlonsTue Oa3uca.
KoopanaaTel BeKTOpa.
2.2 P P 6 0 2 0 0 4
KonnuaeapHOCTh, OPTOrOHATLHOCT U
KOMILITAaHAPHOCTh BEKTOPOB.
2 3 | Tema 3. CxanspHoe npou3BeaecHNe 6 0 2 0 0 4

BEKTOPOB U €ro CBOMCcTBAa. BekropHoe




MIPOU3BE/ICHUE IBYX BEKTOPOB, €r0
CBOMCTBA.

24

Tema 4. CmenianHoe MPOU3BECHUE
TpeX BEKTOPOB U €ro CBOMCTBA.
Boruncnenue oobema
napajuiefienumnena. Y clioBue
KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3uC.
Boruncnenue ckajispHOro, BEKTOPHOTO
Y CMEILIaHHOTO MPOU3BECHUI
BEKTOPOB, 33/IaHHBIX KOOPAMHATAMH B
OPTOHOPMHPOBAHHOM Oa3wuce.

2.5

Tema 5. JInuneliHble MPOCTPAHCTRA.
Pa3mepHocCTh 1 6a3uc TMHEHHOTO
MIPOCTPAHCTBA.

Martpuna nepexojia ot 6a3uca K
0a3ucy nmpeodpa3oBaHue KOOPAMHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
Co0cTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO
orieparopa.

Pa3zgen 3. KommiekcHbIe YyuciaIa u
MHOT0YJICHbI

14

3.1

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

3.2

Tema 2. Onepanuu Haf
KOMIUIEKCHBIMU YHCIIAMHU.
Paznoxxenne MHOrO4wIeHa Ha
MHOKHTEJIM OCHOBHAsI TeopeMa
anreOpbl

Pa3zgen 4. Apaaurnuyeckas
reoMeTpus

22

12

4.1

Tewma 1. Cuctemsl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

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

4.3

Tema 3. B3auMHoe pacrnosioxxeHue
IIPSIMBIX HA IIJIOCKOCTH U B




IIPOCTPaHCTBE. Brruncienue
pPacCTOSIHUM MEXAY JBYyMS TOUKaMH,
TOYKOM U NpsAMON. B3aumuoe
PacCIOI0KEHUE IIOCKOCTEH.
Brpluncnenue paccTosHUNA MEXKIY
TOYKOH U INIOCKOCTBIO

Tema 4. KpuBbie BTOPOro nopsijika ux
reoMeTpUUYECcKre CBOICTBA.
YpaBHeHHs 3IuIUIICa, TUTIEPOOJIBI,
napa6oser O01ee ypaBHEHHUE KPUBOH

4.4 6 2 2 0 0 2
BTOpOro nopsaaka. [Ipusenenue
KPHUBBIX BTOPOT'O IMOPsAJKa K
KaHOHHM4YECKOMY BHy. [IoBepxHOCTH
BTOpPOI'O MopAaKa

Hroro | 108 16 32 0 0 60
3.3. Coaepxxkanue pa3aeoB JUCUMILIMHBI
BBenenue

HpeI[MeT, 3ala4i U COACPKAHUC NHUCHUILIHNHBI. OCHOBHBIC ATalbI PasBUTUA OUCHUILJIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOAT'OTOBKE 6aKanaBpa, CBAA3b C APYI'UMU JUCHUIIIIMHAMUA.

Pa3pes 1. DiieMeHTBI THHEHHOM ajaredpbl

Tema 1. MaTpuusbl 1 onpeaeTuTe d.

[Tonstue Matpuubl. Buasl matpui. JeiictBus Hag matpunamu. Onepanuy HajJ MaTpUIlaMU U
ux cBoiictBa. OmnpenenuTeny, X CBOWCTBA U BbluncieHUs. [loHaTus MuHopa u anredGpanyeckoro
JonojnHeHus. PasnokeHue ompenenuTens MO 3JI€MEHTaM CTPOKM WM CToj0ua. Beruucienue
OIIPEACIUTENEH PA3IIMYHOTO MTOPSIKA.

OOpatrHast MaTpulia U aJITOPUTM €€ BBIYHUCIICHUS. DJIeMEHTapHble IpeoOpa3oBaHusl MaTpPHULL.
[TpuBeneHne MaTpUIlbl K TUaroHaJIbHOMY MJIM TpareluueBUAHOMY Buay. MatpuuHas gopma 3anucu
CHCTEMBI JIMHEHHBIX anredpanyeckux ypaBHeHUN. PaHTr MaTpuIbL.

Tema 2. Pemnenne cucreM JTUHeHBIX ajJredpanyeckux ypaBHeHMIA.

CucteMbl TMHEHHBIX anreOpandeckuX ypaBHEHUH, OCHOBHBIE NMOHATHA. PemieHue cucrem
JMHENWHBIX ypaBHeHU MeTosioM Kpamepa, meTogom oOpatHoii MaTpuiibl, MmeToioM ['aycca. Teopema
Kponekepa — Kanemu. Pemenne npon3BoiabHBIX CUCTEM JIMHEHHBIX YpaBHEHUM MeTonoM ['aycca.
Pemenne oTHOPOAHBIX CUCTEM JIMHENHBIX ypaBHEeHU. Kputepuii cyiiecTBOBaHUS HETPUBUAIBHBIX
peLICHU.

Paspnen 2. DiieMeHTbI BEKTOPHOM aJIredpsnl

Tema 1. JluneiiHbie omepanuu HaJ BEKTOpaMH, MX CBOWCTBa. JIMHEWHBIE KOMOWHAITMU
BEKTOpPOB. JIMHEIHas 3aBHCMMOCTh M HE3aBUCUMOCTh BEKTOPOB. ba3nWc CUCTEMBI BEKTOPOB.
EnmHCcTBEHHOCTH pa3iiokeHus BeKTopa 1o 6asucy. OpToHOpMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUSA
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIUMCIIEHHE CKaJIsSpHOIO,

8



BEeKTOPHOTO ¥  CMEIIAHHOTO IIPOM3BEICHUIA  BEKTOPOB, 33JaHHBIX  KOOpAMHATAMU B
OpPTOHOPMHUPOBAHHOM Oasuce.

Tema 3. Jluneitnsle npoctpaHcTBa. I[loHsATHEe 0a3uca MpPOCTpaHCTBA TI'E€OMETPUUECKHUX
BeKTOpOB. [IpeoOpa3oBaHue MaTpHLbl JIMHEHHOIO onepaTopa Ipu nepexoje or Oasuca K Oasucy.
CoOcTBeHHbIC 3HAUCHHSI U COOCTBEHHBIE BEKTOPbI MATPULIBI.

Pa3zpgen 3. KoMmiiekcHBIE YHC/Ia 1 MHOTOYJIEHBI

[Tonstue xomruiekcHOro uwucia. DopMmbl 3amucH  KOMIUIGKCHBIX uMcen. JleHWcTBus Haj
KOMIUIEKCHBIMH yKciamMu. @opmyna Myaspa. M3BieueHne KOpHs n-0i MOJ0KUTEIbHON CTETICHU U3
KOMILJIEKCHOTO Yncia. Pa3noxkenne MHOrowieHa Ha MHOXHUTeIH. OCHOBHAs Teopema aiureophl.

Pasznen 4. AHaIUTHYECKASs reomMeTrpust

CucreMbl koopauHaT. JlekapToBbl IPSIMOYTOJIBHBIE KOOPJAMHATHI Ha MJIOCKOCTU U B IPOCTPAHCTBE.
[TossipHast cucrema KOOpAMHAT.

Tema 1. [IpsiMble ¥ MJIOCKOCTH

PaznuuHble TUITBI ypaBHEHHH IIIOCKOCTH M YpPAaBHEHUH IPAMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTossHUN MEXy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U ITIOCKOCTBIO.
Brruncnenue pacCTOsSHUSA MEXY CKPELMBAIOIUMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IPSIMOM U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOro mnopsaka, MX I€OMETpUYECKHE CBOMCTBA M ypaBHEHMs. lIpuBenenue Kpusoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BHILY.

YpaBHEHHE TOBEPXHOCTH BTOpOTO ToOpsiaka. KaHoHumdyeckwe ypaBHEHHS chepbl, 3JUIMIICOUAA,
KOHYyca, runep0osionia, napaboiaouaa.

3.4. Temaruka NpakTU4ecKUX 3aHATHI MO0 JUCIHILINHE
«J/Inneitnasi anredpa»

Ne 3ansTHs Tema 3ansTHA

1 Paspnen 1. DiieMeHTHI JIMHETHOM aJreOpbl. MaTpuibl, 1eHCTBUS
HaJl MaTPUILIAMHU.

2 Onpenenureny, UX CBOWCTBA U BBIYUCIIEHHE. MaTpuyHas 3anuch
CHUCTEMBI JINHEVHBIX YPAaBHEHUM.

3 OOpatHas MaTpHIIA U €€ BEIYUCICHHE.
CucTteMbl TUHEHHBIX anre0panvyeckux ypaBHEHHH, OCHOBHbIE

4 MIOHATHS U ONpeieeHus. PenieHnue cucTem JIMHEMHBIX YPaBHEHH
metonoM Kpamepa, meTo1oM 00paTHOM MaTpHUILhI

5 Pemenne cucreM TMHENHBIX ypaBHEHUH MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Merton I'aycca B mpOM3BOJIBHBIX CHCTEMAX JUHEHHBIX YPABHEHUN.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Paspen 2. DiemMeHTbl BEKTOPHON ajare0pbl. BekTopsl.
JIuneliHbIe omepanuy HaJ BEKTOpaMH, UX CBOMCTBA. JIMHeWHOe
7 IIPOCTPAHCTBO T€OMETPUYECKUX BEKTOPOB. I[loHsATHME NMHEWHON
KOMOMHAIMM BEKTOpOB. JIMHEWHO He3aBUCHMbIE M JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Tonsatue ©Oa3zuca NPOCTPAHCTBA T'EOMETPUYECKHUX BEKTOPOB.

8 Koopaunatsl BEKTOpA. OpTOHOPMUPOBAHHBIN Gasuc.
KOHJII/IHeapHOCTB, OPTOTOHAJIBHOCTDH )41 KOMIIIaHAPHOCTb
BEKTOPOB.




CkansipHOE IPOU3BEJIEHUE BEKTOPOB M €r0 CBOWMCTBA. YCIOBHE
9 OpPTOrOHAJILHOCTU BEKTOPOB. BekTopHOe NpousBeaeHHE ABYX
BEKTOPOB, €r0 CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTU BEKTOPOB

CMmerniaHHOEe NPOM3BEAECHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Beruncienue obbeMa mapasuiesienunesa U MupamMuisl. Y ClIOBHE
10 KOMIUIAHADHOCTH ~ BEKTOPOB.  BpluncieHne  CKaJIspHOro,
BEKTOPHOI'O M CMELIAHHOT'O MPOMU3BEICHUI BEKTOPOB, 3aJaHHBIX
KOOpJIMHAaTaMU B OPTOHOPMHUPOBAHHOM 0Oa3Huce.

Jlunelinple mpocTpaHcTBa. Pa3sMepHOCTh M 0a3uc JHMHEHHOTO
IPOCTPAHCTBA.

Matpuna nepexoma ot Oasuca k 0Oasucy. IIpeoOpaszoBanue
KOOpJMHAT BEKTOpa TMpH HW3MEHeHWH Oa3uca. JInHeWHbIe
OTIepaTOpPHI, ACUCTBUS C JIMHEHHBIME oniepaTopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

11

Paznen 3. KoMmiekcHble YyHCIa M MHOTOWIeHbI MHOXECTBO
KOMIUIEKCHBIX uuces. Dopmbl 3amucu KOMIUIEKCHBIX YHCEIL.
JelictBusg  HaA ~ KOMIUIEKCHBIMM  yuciaaMu.  Paznoxenue
MHOTOYJICHa Ha MHOKUTEJIM, OCHOBHAsI TeOpeMa anreopsl

12

Pa3nes 4. AHasinTyeckasi reoMeTpus

13 .
Cucremsbl KOOpAMWHAT. PaznuuHble THIIEI YPaBHCHUM IIJIOCKOCTH

14 PasnuuHble THUNBI ypaBHEHHMHM INPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15 B3aumHoe pacnosio)keHWe MpsAMBIX HAa IUIOCKOCTM U B
IIPOCTPAHCTBE. Bpluncienne paccTosIHUM MEXKIY IBYMs TOUKaMH,
TOYKOM M  HpsAMOM. DBplunmcineHue  pacCTOSHHUS — MEKIY
CKpEIIMBAOIIMMHUCA  NpsAMbIMU. B3auMHOe  pacnonoxeHue
IJIOCKOCTEN. BplunciaeHne pacCcTOSHUM MEXAYy TOYKOM U
IUIOCKOCTBIO

16 KpuBble BTOpOro mopsika HX TE€OMETPUYECKHE CBOWCTBA.
VYpaBHeHus surnca, runepoossl, nmapadonsl O0miee ypaBHEHHE
KpHUBOIl BTOporo nopsiaka. [IpuBeneHne KpiuBoil BTOPOro mopsiika
K KaHOHM4eCcKOMY BUay. IToBepXHOCTH BTOPOro nopsiaKa

=

4. YueOHO-MeTOAUYeCKOe M HH(POPMALIMOHHOE o0ecneyeHne

4.1. HopmaTusHbie 10kyMeHTBI 1 'OCThI

®I'oC 15.03.01. Mammnoctpoenue. 2021.

AxkanemMuyecki yueOHbIH I1aH 1o HanpasieHuto noarotoBku: 15.03.01 Mammuoctpoenue.
[Ipoduns: O60pymOBaHKE U TEXHOJIOTHH CBAPOYHOTO TIpon3BoaAcTBa. Dopma oOyueHus —
ouHas. 2026.

Marpuna pacnpeneneHuss  KOMIETEHIMHA IO  HampaeileHWio  noarotoBku  15.03.01
Marmmnoctpoenue. [Ipopuns: ObopynoBaHue U TEXHOIOTUU CBAPOYHOTO pou3BoicTBa. Dopma
o0yuenwust: ounas. 2026.

Vka3 IIpesunenra Poccuiickoit @enepauuu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TeXHOJIorn4eckoro passutus Poccuniickoit denepanumy.

[Tpuka3 Munucrepcta obpazoBanus u Hayku Poccuiickoit @enepauuu ot 23.08.2017 Ne 816
«O6  yrBepxnaenun  Ilopsaka  NpUMEHEHUs — OpraHM3alMsAMH,  OCYLIECTBISIOIIMMU
00pa30BaTENbHYIO EATENBbHOCTD, 3JIEKTPOHHOTO 00Y4YEHUs, IUCTAHIIMOHHBIX 00Pa30BaTENbHBIX
TEXHOJIOTUH NPpH peann3alyi 00pa30BaTeIbHbIX IPOrPaMM».
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4.2. OcHoBHas JIMTEpaTypa

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

2. Cuporuna U.K. Jluneiinas anredpa v aHATUTHYECKAsi TEOMETPUS: HMHTEPAKTHBHBIN Kypc:
ydyebHoe nmocodue s By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nexuumii mo smHeiHO# anreOpe M aHATUTHYECKOW TreoMeTpuu: ydebHoe mocobue. //
Kynpssues b.1O., Matsm B.U., [Tokazees B.B., UepkecoBa I'.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponnsiit pecypc. ]

4.3. JlomoJHMTeJbHAsI JUTEpPaTypa

1. Kpatkuii Kypc BBICIICH MAaTEMAaTHKU [ DIIEKTPOHHBIN pecypc]: yued. - DiekTpoH. naH. - MockBa:
HamikoB u K, 2017. - 510 c. [Pexum moctymna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
9KpaHa.] .

2. 3ybkoB B.I'., JIaxoBckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEMaTHKH JJI1 TEXHUYECKUX BBICIINX yueOHbIX 3aBeneHuit. Yactu 1-4. M.: MI'T1Y, 2012. 400
9K3.

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

4. bexnemuies, JI.B. Pemenne 3a1a4 u3 Kypca aHaIUTHYECKON T€OMETPHH | JIMHEHHOH anreOpbl
[DnexTpoHHBIH pecypc]: yued. mocobue - DnekTpoH. naH. - MockBa: @uszmatiurt, 2014. - 192 c.
[Pesxum moctyna: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ sxpaHa.

4.4. DaekTpoHHBbIE 00pa3oBaTeIbHbIE PeCyPChl

[TpoBenenue 3aHATHH U aTTecTalMii BO3MOXHO B JHUCTAaHIMOHHOM (opMmare ¢ NpUMEHEHHEM
CUCTeMBbl JUCTaHIMOHHOrOo o0yueHus yHusepcuteta (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoit «MaremaTuka» 3JIEKTPOHHBIX 0Opa3zoBareibHbIX pecypcoB (DOP) mo Bcem pazaenam
IPOrPaMMBI:

Hazsanue D0P

JIuneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaUTHYECKAs! TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
JIuneitHas anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAIUTHUYCCKAsA rCOMCTPHUA

Pa3paboranubsie DOP BKIII0O4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeneHuss pabOT B JTUCTAHIMOHHOM (opMmaTe YCTaHABIUBACTCA OTAEIbHBIMU
pacnopspKeHHUSIMU [TPOPEKTOpa Mo yueOHo! padoTe W/Uiu LIEHTPOM yueOHO-MeTOINYeCKO paboThl.

Ka)K}IBIfI CTYJIeHT O6GCHC‘—ICH I/IH)]I/IBI/IJIyaJ'II)HBIM HeOFpaHI/I'-IeHHI)IM )IOCTYHOM K SHGKTpOHHOﬁ

OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA

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

WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuajbl B 3JIEKTPOHHOM BHJE,

MMPEACTAaBJICHHLIC HA cauTe mospolytech.ru B pa3acliic: «HCHTp MaTEMaTU4YCCKOIo 06pa30BaH1/1;1»

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIC MaTepUabl TPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
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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
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

[TepeueHs pecypcoB MH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH «HTepHeT» I OCBOCHUS
JTUCHUIUTMHBL: WwWw.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIuleH3MOHHOE U CBOOOHO PacpoCcTpaHsieMoe MPOrpaMMHoOe

o0ecreyeHue
Ne| HaumenoBanue | Pazpadorunk I10O JoctynHocTh Ccblika Ha Enunblii peectp
(mpaBoobJiagares | (JIMUIEH3MOHHOE, | POCCHHCKHMX MPOrpamMm s
b) cB00OHO 9BM u B/l (npu naanuuu)
pacnpocTpaHnsieM
oe)
1 | Astra Linux | OOO JInnensnonnoe 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
TEXHOJIOI'" 75

4.6. CoBpeMeHHbIe nIpodeccnoHaIbHBbIE 0a3bI JAHHBIX U HH(pOPMaIlUOHHBbIE

CIIpaBOYHBIC CUCTEMBI
Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHHUA NUCIHUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc

HoctynHocTh

NudopManMOHHO-CIIPABOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

HocTtynHa B ceTn

WnTepner 6e3

00pa3oBaTeNbHBIX CTAaH/IAPTOB
BbICILIEr0 00pa3oBaHUs

OTpaHUYECHUN
Nudopmannonnsie pecypest Cetn | hitp:// www.consultant.ru | Joctymso
Koncynprantllntoc
ITopran ®@enepanbHbIX
TOCYAapCTBCHHBIX http://www.fgosvo.ru. JocTymHo

DIEeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
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http://www.i-exam.ru/
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

Jlaub https://e.lanbook.com/ JlocTymiHa B CETH
WNurepuer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | octymHa B ceTu

ru/ WNurepuer 6e3
OTpaHUYCHUMN
IIpodeccnonanbubie 0a3bl JAHHBIX

basa maHHBIX HaydHOM http://www.elibrary.ru JlocTymHO

AIIEKTPOHHON OMOIHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctymso

NOJIUTEeMaTHIecKasi peepaTUBHO-

oubmmorpadudeckas u

HayKOMETpUYeCcKast

(bubamomeTpuueckas) 0aza TaHHBIX

5. MaTepl/laﬂbHO'TeXHH‘IeCKOG o0ecrneueHyue TUCHUIIINHBI

MartepuanbHO — TeXHHUYeCKas 0a3a yHHBEpCHUTETa 0OecleyrBaeT MPOBEICHHUE BCEX BUIOB
3aHSATUN, TIPETYCMOTPEHHBIX YUEOHBIM IJIAHOM, M COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM H
MPOTHUBOIIOXKAPHBIM [TPABUIIAM U HOPMAM.

Kadenpa «MatemaTuka» He pacnoyiaraeT COOCTBEHHBIM ayIMTOPHBIM ()OHIOM U UCIIOJIb3yET
y4eOHbIe ayTMTOPUHU U3 001Iero POHIa YHUBEPCUTETA.

[Ipy HEOOXOMWMOCTH JJii TIPOBEICHUS HHTEPAKTUBHBIX TMPAKTUYECKUX  3aHATUN
HCIIOJIb3YIOTCS KOMIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeTogu4ecKkue peKOMEHIALUMN
6.1. MeToanyeckne peKOMEeHIALMHM IS IPenoAaBaTe/is M0 OPraHU3auuu o0yyeHus

[Ipexne Bcero, ciemyeT oOpaTHUTh BHUMaHHUE CTYJACHTOB Ha TO, YTO MPAKTHYECKU BECh
U3y4aeMblil IMU MaTepHaj He TpeOyeT Kakon-Inbo crienualbHON (JIOTOIHUTEIFHON) TOATOTOBKH U
BITOJIHE MOXET OBITH YCI€UIHO U3Yy4YC€H, €CJIN CTYACHTBI 6YJIYT moCCaTh 3aHATHUA, CBOCBPEMCHHO
BBINOJIHATh JIOMAIIHUE 3a/laHUsl U TI0Jb30BaThCS (IpU HEOOXOJMMOCTH) CHUCTEMOH IJIaHOBBIX
KOHCy.]'II)TaI_[I/Iﬁ B TCUCHHUEC KaXXJ0ro cEMeCcTpa. BOIHG)IIHI/IG B KypC Mar€MaTUuKU pas3aCiibl ABJIAIOTCSA
KJIJACCUYECKMMH, B TO K€ BPEMS OHM IPAKTUYECKH OPUEHTHPOBAHBI, TaK KaK MMEIOT IIMPOKOE
pacrnpocTpaHeHHe JJi pelieHHs] pa3HOro poja 3ajady BHYTPH CaMOW MaTeMaTHKH U MPHUKJIaJIHbBIX
3ana4. VX OoCBOEHHME NOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M NMHUCBMEHHYIO peub, YCIEIIHO NMPUMEHATh HAKOIUICHHbIE 3HAHUS B MPO(ecCHOHATBLHOM
JESATEIBHOCTH.

HeoOxomumMo ¢ camMoro Havana 3aHSATHM pPEKOMEHJOBAaTh CTYJIEHTaM OCHOBHYIO U
AOMOJIHUTCIIbHYIO JIMTCPATYPY, 4@ B KOHIC CEMCCTpa OAaThb CIKMCOK BOIIPOCOB JIsI MOATOTOBKU K
9K3aMEHY.
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Ha nepBoM 3aHsATHN IO JUCHUILTHHE ClEAYyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYACHTOB
0 BUJe U (opMe MPOMEKYTOUHOM aTTECTAIUH IO JUCIUIUIMHE, CPOKAX €€ MPOBEICHUS, YCIOBUAX
JIOIyCKa K MMPOMEXKYTOUYHON aTTECTAlUH, IPUMEHSAEMBIX BUJIaX IPOMEKYTOUYHOTO KOHTPOJIA.

W3noxxeHne TEOPETUUECKOTO MaTepualla JOJDKHO CONPOBOXKIATHCS WIUIFOCTPATUBHBIMU
npuMepamu, TIIATENIbHO OTOOpPaHHBIMU MPEINOAaBaTeleM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIQJKM IpU PEIIEHUU 3aJaud HE OTBJIEKAJIM OT TIJaBHOTO: OCMBICIEHUS HUIEH U CYTH
npuMeHsieMblX MeToJ0B. Crieayer BcerAa yKa3blBaTh NPUMEPBl NPAKTUYECKOIO IMPUMEHEHUs
PAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmyit.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITh OpPraHM30BaHBI IpENojaBaTesieM TakuM o0pa3om,
4TOOBI  OCTAaBAJOCh BpEMS Ha MEPUOJUYECKOE BBINOJHEHHWE CTyJACHTaMH  HEOOJIbLION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUHU ISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IperonaBaTens, BEOYUIMH MPAKTUYECKHE 3aHATHS, JIODKEH COTJIacOBBIBaTH Y4eOHO-
TEMaTHUYECKH J1aH 3aHATHH C JIEKTOPOM, UCTIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYECHHUH.

[IpemoaBaTemnto cieayeT qOOMBAThCS CHCTEMAaTHYECKON HETIPEPBIBHOM pabOThI CTYICHTOB B
TEYEHHE CEeMeCTpa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAY4HOU padoTe,
K Y4aCTHIO B Pa3HOr0 poJia OJMMIINA/IaX U KOHKYpCax.

CTyaeHT AOKEH OLyIIaTh 3aMHTEPECOBAHHOCTh IIPENOJABATENs B JOCTUKEHUU KOHEYHOTO
pe3ynbTara: B IpuoOpeTeHNH 00y4aroIMMUCS POYHbIX 3HaHUHN, YMEHUH U BJa/IeHUs HAaKOIJIEHHOM
uH(popMalel s peneHus 3a1a4d B IpohecCHOHANBHON AeSITENEHOCTH.

6.1.1. O0pa3oBaTebHbIE TEXHOJIOTHHU

Bo3MoxHO mpoBeneHHE 3aHATUH M aTTecTalui B JAUCTAHLIMOHHOM (opMmare ¢ NPUMEHEHHUEM
CUCTEMBbl JUCTaHIMOHHOrOo o0yueHus yHusepcutera (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoii «MaTemaTuka» 3IeKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) (cm. n.4.4).

[Topsimox mpoBeneHust pabOT B TUCTAHIIMOHHOM (opMare YCTaHABIUBACTCS OTACITHHBIMHU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHOH paboTe u/Win LIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

6.2. MeTtoauyeckue yKazaHusi A 00y4al0mMXcs 10 0CBOEHUIO
AUCHHUTITHHBI

Pa3nes: 31eMeHThI THHEHHOM aaredpnl

Matpuusl u onpeaenaurtean. [Ipexae Bcero, CTyIeHT JOMKEH MOHATH, YTO MaTPUIIA — ITO
Tabnuia yrcesn (mpuueM 3Ta TabJIuia MOXKET UMETh OJJMHAKOBOE YHMCIIO CTPOK U CTOJIOIIOB, 8 MOXKET
OBITH U IPSMOYTOJILHOM ), a OTIPEAETUTEINb- 3TO YUCIIO, 3aITUChIBAEMOE B BUJIE KBAJPAaTHOM TaONIHUIIbI,
TO €CTh ONPEACIUTEIH CYIECTBYIOT TOIBKO Y KBaJPAaTHBIX MaTPHIL.

Crnenyet oOpatuth 0cob00e BHUMaHKE Ha OMEPALUI0 YMHOKEHHUS MPSMOYTOJIBHBIX MaTPHUIL U
IIOHATH, KaKUM HOJ'Iy‘-IaeTCﬂ HOpr}IOK ManI/II_[I)I — HpOH?;BC}IGHI/If{. OCO6€HHOCTI) ManI/II_[ TAKXE

COCTOMT B TOM, 4TO MpOM3BEIEHHE MATpUI] He mepecTaHoBouHo, To ectb AB # BA Cnenyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 33/1a4H.

BaxxupiM sBnsercs moHsTtue oOpaTHOM MaTpuibl. Hajgo 3HaTh ycnoBHe CylecTBOBaHUS
0o0paTHOW MaTpHIBl MU AITOPUTM ee nmocTpoeHus. Ilocie ee BbIUMCIEHUS 11€TIECO00pa3HO JIeNaTh

NPOBEpKY MPABHILHOCTH pELIeHWs, BBIIONHUB omepaumio ymHoxenns A A=E (nomkua
MOJYYUThCS €IMHUYHAS MaTPULIA)

[Tpu m3ydeHUn ompenenwTeNeld HAJO YETKO YCBOUTH IMOHSTHS MHHOPA, aIreOpandecKkoro
JIOTIOJTHEHMS, 3HAaTh MHOTOYHUCIIEHHBIC CBOWCTBa ompenenurensd. Jlis OCBOGHUS TEXHUKHU
BBIYMCIICHUS OTpeJeNuTeNIe 11eJIecoo0pa3Ho, BHIOpAaB INPOU3BOJBHBIM ONPEEIUTENb BBIIIE
TPETHEro MOPSJIKA, PACKPHITH €0 PA3IUYHBIMH CIIOCOOAMU, TPUMEHSS PA3JIOKEHHUE U TI0 CTPOKAM U
no crondmam. OOpaTuTe BHUMaHWE, KAaKHE CTPOKHU (CTOJOIBI) MpEeAnouTUTeIbHee BBIOUpATh AJIS
PACKPBITUS ONPEACTUTENS, YTOOBI YIPOCTUTH €ro BerunciaeHne. Oco6eHHO 3(pPeKTUBHO BEIYUCICHHE
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OTIpEACNUTENS ¢ MOMOIIBIO0 ANEMEHTAPHBIX NMpPeoOpa3oBaHUM, MPUBOIALIMX €ro K TPEYroJbHOMY
BUTTY.

[Ipu n3yueHun pemneHnii CHCTEM JIMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) obpature
BHHUMAaHUE, MPEXKJIE BCEro, Ha MOHATUE PELIEHUs] CUCTEMBI U YCIIOBHUS CYLIECTBOBAHUS PEILIEHUHN B
3aBUCUMOCTH OT COOTHOLIEHUSI MEXIY PAHIOM MATPHULbI, PAHIOM PaCIIMPEHHON MATPULIBI CUCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHHH. OOparuTe BHUMaHHE HA YCJIOBHS NPUMEHEHUs (HopMys
Kpamepa u wmeroma oOpaTHOW MaTpuubl. BHuMarenbHO pa3Oepute MpUMeEpbl pelleHus
NPOM3BOJILHBIX CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHHH wmeronom [aycca (BBemeHue
0a3MCHBIX U CBOOOIHBIX TIEPEMECHHBIX ).

Pa3nes: Jy1eMeHThI BEeKTOPHOM aaredpnl

[Ipu u3ydyeHnn naHHOW TeMbl OOpaTUTE BHUMAHUE HA JIMHEIHBIC ONepalliu HaJl BEKTOpaMH,
Ha TTOHATHSI JIMHEHHOW HE3aBUCUMOCTHU U JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha ()yHIaMEHTAIbHOE
noHsTHe 0a3uca BEKTOPHOTO MPOCTPaHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3mca), Ha paslioKEeHUE
BEKTOpa 110 0azucy.

3HaTh ONpEJEeIeHUE, T€OMETPUUYECKHUE CBOWCTBA CKaJsPHOIO, BEKTOPHOIO U CMEIIAHHOI'O
IIPOM3BEACHUST BEKTOPOB, (POPMYJIBI ISl UX BBIYHUCICHUSI B BEKTOPHOW M B KOOPAMHATHOH (opme.
OO0s3aTenbHO 3HaTh W YMETh MPOBEPSTH YCIOBHUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3jnen: koMIIEKCHBIE YHCJIA H MHOTOYJIEHBI

B »TOoM pazgene, mpexiae Bcero, Haa0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
pacliupeHreM TOHATUSL JCHCTBUTENbHBIX YHUCEN, 3HAaTh OMNpeleieHue W Tpu (HOpMbI 3amucu
KOMILIEKCHOTO yuciaa (anreOpandyecKyto, TPUTOHOMETPUYECKYI0 U  TI0Ka3aTeNbHYIO),
F€OMETPUUYECKYIO MHTEPIPETALMI0 KOMIUIEKCHOTO YHMCJIAa M B3aUMHO-OJIHO3HAYHOE COOTBETCTBUE
MEXJly MHOXECTBOM KOMIIJIEKCHBIX YHCEI M MHOXKECTBOM TOUYEK KOMIUIEKCHOW IMJIOCKOCTH. 3HATh
bopmyiy Diinepa. KoMmiiekcHble Uncia MOKHO H300paXaTh ¢ TOMOLIbIO BEKTOPOB Ha KOMILIEKCHOM
riockocTH. [ToaTomMy oneparuu cia0KeHus U BBIYUTAHUS KOMIUIEKCHBIX YHCETI MOTYT ObITh CBECHBI
K OIEpalUsIM CJIOXKEHHS U BBIUYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hago 3Hath W yMmeThb BBINOJHATH OINEpallMM YMHOXKEHUS, JI€JICHMs, BO3BEJIEHUS B
MOJIOKUTETIBHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alHCAHHBIX B TPUTOHOMETpUYECKOH (opme,
M3BJICYEHMSI KOPHS N-OM CTENEHN W3 KOMILJIEKCHOTO YHCIIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEN SBISETCS
3aMKHYTBIM, TO €CTb JIH00ast anredpandeckas onepanus HaJl KOMIIIEKCHBIMH YHCIIaMHU HE BBIBOJUT 32
npezensl 001acTH KOMIUIEKCHBIX YHCElT.

Hano 3HaTh pasnuuHble BUJIbI Pa3/I0KEHNU MHOTOWIEHA Ha MHOXKHUTEIH I CIy4yaeB, Korjaa
cpeau KOpHeil MHorowieHa MOTYT OBbITh KpaTHbIE, KOMIUIEKCHbIE KOPHHM. DTH CBEIEHHUS OyIyT
MCIIOJIb30BAThCS, HAIIPUMED, B UHTETPAJIbHOM UCUHUCIICHUH IPY BBIYMCIEHUN HHTETPaJIOB OT IPOOHO-
paroHaIbHBIX (DYHKIWH, IPH PEIICHUH JTUHEHHBIX OJTHOPOAHBIX AU(depeHIInaIbHbIX ypaBHEHUN
N-TO MOpsAKA C MOCTOSHHBIMU K03 pUIMeHTaMu.

Pa3nes: AHaMTHYECKasi TeOMeTPHUs

[Ipy M3ydyeHHWH aHAJUTHUYECKON T'eOMEeTpUM CIIeAyeT, MPEXIE BCEro, MOHATh, YTO €€ 3ajaueit
SBIISIETCSA U3yUEHHE T€OMETPHUECKUX OOBEKTOB MPHU MOMOIIM aHATUTHUECKUX METOI0B anreOpbl U
MaTeMaTUYeCKOro aHaiu3a. B OCHOBE Takoro moaxofa JEXKHUT METOJ KOOpAWHAT, BIIEPBBIE
cucreMaTHyecku npuMeHeHHbId P. Jlekaprom. OcCHOBHbBIE TOHSATHS T'€OMETpHM (TOYKa, MpsMasd,
IUIOCKOCTh) SIBJISIFOTCSL HEOIpeNeIsieMbIMU, U JUI UX ONMCAHUS NPUMEHSETCS] aKCHMOMAaTUYEeCKUI
METO/I, TO3BOJISIFOIIMN YCTAHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM TOUEK
psIMON U MHOYKECTBOM JEHCTBUTENBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIMHAT.
Hano getko ycBouTh paznuuHble (OpMbI ypaBHEHHH MPSIMON M IJIOCKOCTH YMETh MEPEXOAUTH OT
o21HOI1 (hopMBI K ApyTroil. CieLyeT OCMBICIUTD U YCIIEITHO IPUMEHSTh PEIICHUs KIIaCCUYeCKUX 3a1a4
AHAIUTUYECKON N€OMETPUH O B3aUMHOM PACIOJIOKEHUH MPSMBIX U IIJIOCKOCTEHN, YMETh ONPEAEIATh
YTJIBI U PACCTOSIHUS MEKIY Pa3IMUYHBIMU F€OMETPUUECKUMU 00BEKTaMHU.
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OTMeTHM B 3aKJIIOUYEHHUE, YTO YCICIIHOE H3Yy4YeHHE IUCHUILTUHBI «JIuHeitHas anreGpay,
nprOOpeTeHNE HEOOXOJMMBIX KOMIICTCHIIMH, YMEHHA W HABBIKOB BIIAJICHUS MAaTEMaTHYECKUM
anmapaTtoMm TpeOyeT OT CTYACHTOB OOJbILION caMOCTOsATENbHON paboThl. OOpaTuTe BHUMAHHUE, YTO
KOJIMYECTBO YaCOB, OTBOJAMMBIX HA CAMOCTOSITEIIbHYIO pabOTy B COOTBETCTBUH C YUCOHBIM IIJIAHOM,
0oJbIIIe YKCIia YaCOB, OTBOJAMMBIX Ha BCE BUbI Ay TUTOPHBIX 3aHATHH.

7. MDoHJ OLIEHOYHBIX CPEACTB

7.1. Metoabl KOHTPOJISI M OLCHUBAHUSA Pe3yJIbTATOB 00yYeHH s

I[J'ISI KOHTPOJIA YCHEBACMOCTH H Kad€CTBa OCBOCHHA JUCHUIIIMHBI HaCTOHH_[eﬁ nporpaMMoﬁ

IIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

- IIPOMEKYTOYHAsl aTTeCcTalMs (9K3aMEH).

HaumenoBanue
KOHTPOJIA
pe3yJIbTaTOB
o0yueHus

Bun xouTpons
pe3yIbTaToOB
oOyueHus

Ne i/t

Kpatkas xapakrepuctuka KOHTPOJIS
pe3yabTaTOB OOYUCHUS

PacuetHo-
1 rpaduueckas
pabora

Tekymmit

OO6yyaromuiics B TeUueHUEe ceMecTpa
CaMOCTOSITENIbHO BBITIOJHACT PsJ pacyeTHO-
rpadpuyeckux pabor mo Teme pazaena. llpu
MIPOBEPKE MPETO/IaBaTeNb OIEHUBAET KAa4eCTBO
odopMIIeHHUSI, TPABUIILHOCTH PACUETOB.

2 KoHntponbHas

paborta Texymyid

Pemenne KOHTPOJIBHOU paboThI
OCYLIECTBJIIETCS. HA IIOCIEIHEM  3aHITHH
uzydaemoro paszena. KonTponpHast paboTa
BBITIOJTHSAETCS UHIUBUAYaTbHO KayKJIbIM
crtyaenToM. Ilpu mpoBepke mpenojaBaTelb
OLICHMBAET IPABWIBHOCTh  NPOU3BEACHHBIX
pacueTos.

3 Tect Texymmit

TectupoBaHnue MPOBOAMTCS HA TOCJIEIHEM
3aHATHUM H3y4daemMol TeMbl. TectupoBaHue
OCyLIEeCTBIsI€TCS,  JIMOO  MpU  TOMOIIU
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHUS, JTHOO C
UCMOJIb30BAaHUEM BBIJJAHHBIX TECT-33JaHUM Ha
OyMakHOM HocuTene. B pamkax TecTupoBaHUs
IIPOBEPSAETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 DK3aMeH [IpomexyTouHbIi

[IpomexyTouHas arTectanusi OOy4arolmMXcs B
dbopme HSK3aMeHa IMPOBOAUTCS IO pe3ybTaTam
BBINIOJIHEHUSI BCEX BHUAOB YyueOHOH paboThl,
IPEYyCMOTPEHHBIX Y4eOHBIM TJIAHOM 1O TaHHOU
JUCHUIUIMHE, TpA  3TOM  YYUTBIBAKOTCA
pe3yabTaThl TEKYHIErO0 KOHTPOJS YCIIEBAEMOCTH
B TeueHue cemecrpa. OIlleHKa CTENEHU
JOCTIDKEHUSI  OOy4aroImMMUCS  TUIAHUPYEMBbIX
pe3ynbTaToB  OOy4YeHHs] [0  JTUCHUIUIMHE
IIPOBOJIUTCS IPETOJABATEIIEM, BETYIIINM 3aHATUS
[0 AUCLUIUIMHE METOJIOM JKCIIEPTHON OLICHKH.
Ilo wuroram mpPOMEXKYTOYHOM AaTTECTALUU I10
JUCLUIUIMHE BBICTABJISICTCS OLICHKA «OTIUYHO»,

16




«XOpOouIo», «YOOBJICTBOPHUTCIBHO»
«HCYHOOBJICTBOPUTCIIBHO».

U1

7.2.

Ikxaja 1 KpUTEPUN OLIEHUBAHMS Pe3yJIbTATOB 00y4eHus!

[TokazareneM OIEHMBAHMS KOMIIETEHIMII Ha pa3lIMYHBIX dSTamax uX (OPMUPOBAHMS SBISETCS
JTOCTHKEHNE 00YYaroIIMMHUCS IJIAHUPYEMbIX PE3yJIbTaTOB 00yUEHUs 0 JUCHUILTUHE (MOAYIIIO).

Kpurepuu oneHuBanust

IHoka3areanb
HeynoBjieTBOpUTEIBLHO | Y10BJETBOPUTEIbLHO Xopomo OT1iu4HO
3HATD: OO6yuaromuiics OObyuaromuiics Obyyaromuii | O0yyaromu
JEMOHCTPHUPYET MOJTHOE | JIEMOHCTPUPYET csl st
TCOPCTUICCKUC | oreyreTBHIE WM HETIOJIHOE JIEMOHCTPHUPY | AEMOHCTPH
OCHOBBI HEIOCTATOYHOE COOTBETCTBHUE T 4aCTUYHOE | pyeT
JTHHCHHOH COOTBETCTBHE CJIEYIOIIUX 3HAHUH: | COOTBETCTBU | HOIHOE
anreophl 1 . | caemyromux 3HaHmMii: e COOTBETCTB
aAHAJTUTHYECKOU TEOPETHYECKHE CleyIonmX | He
TCOMETPHH, TEOPETHUCCKHUE OCHOBBI | OCHOBBI IMHCHHOI SHAHMIL: CltetyIomH
KOMIUICKCHBIC | JIMHEHHOMN anrei6pbl u aireOpbl U 5 X SHAHMIA:
quca. AQHAJTUTHYCCKOU aAHAJTUTHYECKON TEOPETUYECK
TCOMETPHH, TCOMETPHH, W€ OCHOBBI TEOpeTHYEC
KOMILICKCHBIC YHCIIA. KOMILIECKCHBIC YUCIIA. | JIMHCHHOM KHE€ OCHOBBI
areOpsl U JMHEWHOU
AQHAIUTUYECK | alnredpbl U
oil AHAIIUTHYEC
T€OMETPUH, KO
KOMILUIEKCHBI | TEOMETPHH,
€ Yucra. KOMILIEKCH
bIC YHCIIA.
Honyckarore
i CBo0OoHO
HE3HAYUTENIb | ONEPHPYET
HBIE OIMOKHU, | IPUOOPETEH
HETOYHOCTH, | HBIMHU
3aTPYJAHEHUS | 3HAHUSMH.
npu
AHATUTHYECK
ux
orepanusx.
yMeTb: OO6yuarommiics He ymeer | OOyuaromuiics Obyyaromuii | O6yyaromu
WA B HETIOCTATOYHOMN JIEMOHCTPUPYET cst st
PCHIATb 3a1a91 | creneny ymeer: HETOIHOE JIEMOHCTPHPY | JIEMOHCTPH
s COOTBETCTBHE €T YaCTHYHOE | pyeT
MCHOIB3YA peLIaTh 3a71a4u 1 CTIeTYIOIINX YMEHHI: | COOTBETCTBH | MOJTHOE
OCHOBHBIC yIPaKHEHUSI UCTIOJb3Y S e COOTBETCTR
METO/IBI, OCHOBHBIC METO/IHI, pemiaTh 3a1a9u 1 crenyronmx | e
U3yYCHHBIC B H3YYCHHBIC B KypCe yIpasKHEHHUSI yMeHHit: CoteTyromH
Kypee JTUHEWHOU anreu6pe u UCTIOJIb3YsI OCHOBHbBIE X YMEHHii:
TMHEWHOU AHATTUTHYECKOU METOJIbl, U3YYCHHBIC B | pelIaTh
anredpe u reOMETPUH; Kypce JTMHEHOMN 3a7a4u 1 pemarb
AQHAJTUTHYECKON | ONEPUPOBAThH C ainreOpe u yIPaKHEHHUS | 33]a4 U
TCOMETPHH; AHAJTUTHYECKOU UCTIONB3YS yIpakKHEHH
OIIEPHPOBATH C TCOMETPHH, OCHOBHBIC s
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KOMIUIEKCHBIMU | KOMITJIEKCHBIMH OIIepUpPOBaTH C METO/IbL, UCIIOJB3YS
YHCIIaAMH. YHCIIaAMH. KOMILIEKCHBIMHU U3yYCHHBIC B | OCHOBHBIC
YHCIaMU. Kypce METO/IbI,
Honyckatorcst JIMHEHOM M3y4YECHHBIE
3HAYUTENbHbBIE anredpe u B Kypce
OIIMOKH, MPOSIBIISIETCS | AHATTUTHUYECK | JIMHEHHOM
HEJ0CTaTOYHOCTh oif anredpe u
YMEHHH, 10 pALY reOMETPUH; aHAJIUTUYEC
noKa3aresieu, ONEepUPOBATH | KOM
o0yyaromuics c TeOMETPHH;
UCTIBITHIBACT KOMIUIEKCHBI | ONEepHpOBAT
3HAYUTENbHbBIE MU YHCIaMH. | b C
3aTpyIHEHUS HpU YMmenus KOMIUIEKCH
OTIepPUPOBAHUHT OCBOCHBI, HO | BIMU
YMCHHSIMH TIPU X JIOITyCKAIOTCS | YHCIIaMHU.
NepeHOCe Ha HOBBIE He3HauynTenb | CBOOOAHO
CUTYallUH. HBIC OIIMOKHU, | OMepUpyeT
HETOYHOCTH, | NPUOOPETEH
3aTPyAHEHUSI | HBIMU
npu YMEHHIMH,
AQHAJTUTHYECK | IPUMEHSET
ux UX B
orepanusx, CUTYaLUAX
nepeHoce MOBBIIICHH
YMEHUH Ha on
HOBEIE, CJI0KHOCTH.
HECTaH/IapTH
8(C
CHUTYAIIHH.
BJIAJIeTh: OO6yuatronuiics He | OOyyaromuiics B OO6yuarommii | OOyuaromu
BJIaJIEET W B | HEIOCTaTOYHOMN Cd YaCTUYHO | McA B
HaBbIKAMH HEIOCTATOYHOM CTENEHH | CTENEHH BJIAJIEET: BIIAJIEET: TIOJTHOM
HPUMCHCHUA BIIajieeT o0beme
TMHEWHOU HaBBIKAMHU HaBBIKAMHU BIIALEET:
anreOpsl U HaBBIKAMU MPUMEHEHUSI | IPUMEHEHUS IpUMEHEHHUs
aHAJIMTUYECKON | JIMHEHHOH anreOpsl u JUHENHHOU anreOpbl U | TMHEHHOI HaBBIKAMH
T€OMETPHH K aAHATTUTHYECKOU AHATTUTHYECKOU anreOpsl 1 pUMEHEHH
€CTeCTBEHHOHA | T€OMETPHUH K T€OMETPHH K AQHATTUTHYECK | S TUHEHHOM
YUHBIM €CTeCTBEHHOHAYYHbBIM €CTECTBEHHOHAYYHbIM | OH anreOpsl U
(puznyeckum u | (pu3HUECKUM U (puznueckum u TEOMETPUU K | aHATUTHYEC
TEXHUYECKUM) | TEXHUYECKHM) 3aJlauaM. | TEXHUUYECKUM) €CTECTBEHHO | KOU
3a/1a4am. 3a/1a4am. Hay4YHBIM TeOMETPHH
OO6yuarommuiics (puznueckum | K
WCTIBITHIBAET U €CTEeCTBEHH
3HAYUTEIbHbIC TEXHUYECKUM | OHAYYIHBIM
3aTpyAHEHUS IIPU ) 3a/1a4am. (puznyecku
MPUMEHEHUN HaBBIKOB M U
B HOBBIX CHTYaI[HsX. Hapbiku TEXHUYECKH
OCBOGHBL, HO | 1y 37 1auay,
JIONYCKAIOTCH | CpoGo1HO
HE3HAUHTENb | 1yniepger
Hble OIINOKH, MOy YEHHBI
HETOYHOCTH, | o HARBIKH B
3aTPYIHEHIS | cpryarisx
Tip HOBBIIICHH
AQHAIUTUYECK
ux
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onepanusx, ou
nepeHoce CJIOKHOCTH.
YMEHUH Ha
HOBBIC,
HECTaHAapTH
130
CUTYaIlUH.

IIkaja oueHMBaHUS TEKYLIEr0 KOHTPOJIA.

HanmeHoBaHuE KOHTPOJIS
PE3yJIbTaTOB O0yUYCHUS

[IIxasa onieHnBaHus

Onucanue

PacuerHo-rpaduueckas padora

OtimuHo - Pabora caana B
CPOK, pacueTHas 1
rpaduyecKkas 4acTu
BBIIIOJIHEHBI BEPHO, JTHOO
HUMCIOTCA HEAO0UYCTHI, HE
BJIMAOIIINC HaA KOHG‘IHLIﬁ
pe3yJbTar.

Xopo1o - pacueTHasi 4acTh
BBHITIOJTHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y 10BIIETBOPUTENBHO - B
pacyeTHOM YacTH €CTh
3aMeuyaHusi, METO]
BBINOJIHEHUS rpaduyeckoit
4acTH BbIOpaH BEPHBIN

HeynosnerBopurensbHo - B
pacueTHoM U rpaduyeckoit
YacTsAX eCTh rpyoOble
3aMeyaHusl.

3amaune Ha PI'P Beimaercs Ha

MEPBOM 3aHSITHHU
COOTBETCTBYIOLIErO pa3zena
JUCLHHUIUIMHBI M CIAETCS 110
OKOHYAHUH U3yYECHHUS
COOTBETCTBYIOLIETO pa3zena
mucuurnHel. PT'P 1oimkHBI
OBITH BBLIMIOJHEHBI 1

0 OpMJIICHBI B COOTBETCTBHH C
TpEOOBAHUSIMHU METOANYECKUX
yKa3aHui Kadenpol.

KonTponbhas padbota

OtinnuHo - PaboTa BEICOKOTO

Ka4ecTBa, YPOBCHb
BBITTOJTHEHHST OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiepKaHne Kypca OCBOESHO
MOJIHOCTBIO, 0€3 MpoOeoB,

HE00XO0/IMMbIE MPAKTUYECKUE
HaBBIKH PabOThI C OCBOCHHBIM
MaTtepuagoM c(hOpMHUPOBaHBI,
BCE MPETyCMOTPEHHBIE
porpamMmoii ooydeHus
yueOHbIe 3aJaHHsI BBITIOJTHEHBI,
00 HEKOTOPBIE U3
BBINOJIHEHHBIX 3aJaHUH
COACPIKAT HC3HAYUTCIIbHBIC
OLIMOKH

3amuTa TeMbI BKIOYacT
pelieHue 3a1a4 B ay IMTOPUU B
TE€YEHUE OJTHOM Napsbl U
MIPOXOAUT MOCIE U3YUECHUS
COOTBETCTBYIOILETO

paznena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH CHOPMUPOBAHHOCTD
koMmmeTeHuii. Ha oTBeTEI
orBoauTcd 1,5 daca.

19




Xopomuio - YpoBeHb
BBIITOJIHCHU S pa6OTBI OTBEYACT
60J'IBH_II/IHCTBy OCHOBHBIX
TpeOOBaHUI, TEOpETUYECKOE
coJiepKaHue Kypca OCBOEHO
4aCTUYHO, HO NPO0eIbl He
HOCAT CYIIECTBEHHOTO
XapakTepa, Heo0X0AUMBbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOEGHHBIM MaTepHajIoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpbIEe BUJIbI 3a1aHUI
BBINOJIHEHBI C OIIMOKaMHU.

Y 10BNETBOPUTENHHO -
Teopernueckoe coaepx aHue
Kypca OCBOCHO YaCTUYHO,
HE0OXOIUMBIE TPAKTUYECKHE
HaBBIKU Pa0OTHI HE
c(hOpMHUPOBAHEI, OOJIBITHHCTBO
MIPETyCMOTPEHHBIX
MpOrpamMMou 3alaHuM He
BBITIOJTHEHO; TIPH
JIONIOJTHUTEIbHON
CaMOCTOSITEIILHOM paboTe Hal
MaTepUuajIoM Kypca BO3MOKHO
MOBBIIIICHUE Ka4eCTBa
BBITIOJTHEHUS YICOHBIX
3aJaHuM.

HeynoBieTBOpUTENBHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE0OXOIUMBIE TPAKTUUYECKHE
HaBbIKU PabOTHI HE
c(OpMHPOBAHBI,
IIPEyCMOTPEHHbIE
MIpOTrpaMMOH 3aJJaHUs HE
BBITIOJTHEHBI

TectupoBanue 10 MpoUIEHHON
TeEME

Tect conepxut 20 3agaHuid,
MpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
6ay. Bpems TectupoBanus -
30 munyT. CTyeHTy
MIPEIOCTABIISACTCS ABE MOMBITKU
JUTSL IPOXOKJICHHS TECTa.
MakcumanbHas OLIEHKA 3a TECT
- 20 6amnos. Tect cunrtaercs
YCTEIIHO MPOWICHHBIM, €CITH
CTyZeHT jan He meHee 60%
MPaBUIILHBIX OTBETOB (HaOpas
He MeHee 12 GaioB).

TecTtupoBanue
OCYIIECTBISETCA, INOO pU
MTOMOIIY KOMIIBIOTEPHOMI
CUCTEMBI TECTUPOBaHMUSL, TUOO0
C HCIIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-33JJaHUN Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MUH. 3aTeM
OCYILECTBIISIETCS TPOBEPKA
TECTa K3aMEHATOPOM U
BBICTABJIAETCS OLICHKA
COIIACHO METOJUKHU
BBICTABJICHHUS OIICHKHU.

HIkana oueHMBaAHUS IPOMEKYTOYHON ATTECTALMM: IK3aAMEH.
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Ixkama oneHUBaHUA

Onucanue

OTJIINYHO

BeimnonHeHs! Bce Bubl ydeOHON paboThl, IPELYyCMOTPEHHBIE yU€OHbBIM
wi1aHoM. CTyJEeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHM,
HaBBIKOB MPHUBEIECHHBIM B Ta0nMIaxX TIOKa3aTeNsM, OIEepUpyeT
IpUOOPETEHHBIMU 3HAHUSIMM, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsAX HMOBBIIICHHON CJIOKHOCTH, HE HCIBITBIBACT 3aTPYIHCHUN
IIPM AHAJIUTUYECKUX Ollepalusix, IEPEHOCEe 3HAHUM W yMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYaLlUH.

Xopomo

BrimonHeHs! Bce BUABI y4eOHOU pabOoThI, MPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyAEHT JEeMOHCTPUPYET YaCTMYHOE COOTBETCTBHE 3HAHUH,
YMEHH, HaBBIKOB IPUBE/ICHHBIM B Ta0IMIaX [TOKA3aTEIIsAIM, OIIEPUPYET
NpUOOPETEHHBIMH 3HAHUSIMU, YMEHHUSIMH, HABBIKAMH, TIPUMEHSET UX B
CUTyallMsIX TIOBBIIEHHON ciokHOCTH. [Ipum sTOM MOTryT OBITH
JOIYTIEHBl HE3HAYUTEIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYJHECHUS TIPH
AQHAJIUTUYECKUX OIepauusix, MepeHoce 3HaHWH M yMEHHH Ha HOBEHIC,
HEeCTaHJapTHbIC CUTYAaIUH.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

BeinonHeHs! Bce Bubl ydeOHON paboThl, IPEyCMOTPEHHBIE YUeOHbBIM
wi1aHoM. CTy#eHT NE€MOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HAHMM,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOJNWIAaX IIOKa3aTelsiM,
JIOIyCKAIOTCA 3HAYUTENbHbIE OIIMOKH, MPOSABISIETCS OTCYTCTBUE
3HAHUH, yMEHUH, HABBIKOB 110 PSAY IT0Ka3aTelel, CTYJCHT UCTIBIThIBACT
3HAQUUTEIIBHBIE 3aTPYAHEHUS IPH OINEPUPOBAHUU 3HAHUAMHU U
YMEHUSMM [IPU UX IIEPEHOCE HA HOBBIE CUTYyalUU.

HeynosnersopurenpHo

He BbimomHen oauH win  Oosiee  BHJIOB  y4ueOHOM  paboTHI,
MPEyCMOTPEHHbIX Y4eOHbIM IuUIaHOM. CTyIEeHT JeMOHCTPUpYET
MIOJIHOE OTCYTCTBHE WJIM HENOCTATOYHOE COOTBETCTBUE 3HAHUMU,
YMEHUH, HaBBIKOB TNPUBEACHHBIM B TaOIuIax IOKa3aTelsiM,
JIOTIYCKAlOTCS 3HAUUTENbHbIE OIIMOKH, NPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHMI, HABBIKOB 110 PsANY IOKA3aTelIel, CTyJACHT HE MOKET
OIEpUpPOBaTh 3HAHUSAMU W YMEHHUSAMH IIPH HUX IIEPEHOCE HAa HOBBIE
CUTYallNH.

7.3. OneHo4HbIe CPeACTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuii 0na evinoanenusn pacuemno-zcpaguueckux pavom (PI'P)

PrP Nol, uacms 1

A= 1 3

4
3aganue Nel. J[aHbl MaTpUIIBI . fn .
. 2 7
Buimonaute geiicreus; < + 887

3aganue Ne2. [TpofomKuTh TaHHOE MaTPUYHOE PAaBEHCTBO (24+38)" 44" -648 =1

Y IPOBEPUTH €ro Ui MaTpull 4 U B 13 nepBoro 3a1aHusl.
3aganue Ne3. Borunciauth onpenenuTesb ABYMs CIIOCO0aMHU: pa3ioKeHHEM IO IEPBOI CTpOKe U
pasJIoKEHUEM I10 IEPBOMY CTOJIOLY.
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-1 2
I -1
-1 1

1
0
1
1 -2 1

_— = d

3ananue Ne4. [y JaHHOM MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. Clenars mpoBepKy.
(1 0 2
11 {}]
-1 2 3,
3aganue NoS. Peminth MaTpuyHOE ypaBHEHHUE AXB=C (maiiTu X). Cienath IpOBEPKY.

[—] 2} [3 4J . [ﬂ 4
21 2 3 -9 3J

3azanue Ne6. Haiitu panr maTpusl.

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

3 -8 2 6 20

PI'P Nol, 3a0anus no pewieHuto cucmem JUHEHUHbIX a12e0pauiecKux ypasHeHull
3aganue Nel. Pemnts cucremy meronoM Kpamepa. CrenaTe mpoBepKy.

X +dx, —x, =-2
2x, +2x,+3x, =7
3x, +6x, - 2x, =1

3aganue No2. Pemuth cuctemy u3 Nel MeTo0M 00paTHON MaTPHILBI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3amanue No4. PemnTh HEOTHOPOIHYIO cucTeMy MeTosioM ['aycca. Halitu oOiiee pemienue u
YaCTHOE peIICHHUE.
X +x, +2x,+3x, =35
Ix +2x, —dx, - 2x, =1
Sx,+4x, + 4x, =11
3amanue NoS. PemuTh ofHOpOHYIO cucTeMy MeTosioM ["aycca. Haiitu obmiee pemenne u OCP.
2%, +6x, —9x, —9x, =0
dx, —Sx,+x,=0
3o +3x, - Tx,—4x, =0
X, —3x, +2x,+35x, =0
PI'P Nel, uacmp 2

Bamanne Nel. TTokasars, uto Bexropst ° ''* ¥ o6pasyior Gasuc B mpocTpaHcTBe 1 pasIoKUTH
Bextop @ 1o 3TOMy Gasucy: | (L,-1,2),n=(2,0,3), p=(-2,-L1),a=(5-4,13).

3amganue Ne2. Jlaubl BekTopsl ™M u " BbISICHHTD — KOJUIHHEAPHBI JIH BEKTOPHL & 1 b
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n-m.
J L) =135
_ I o _a ey _1q8l w o cm
Janame Ne3, Haitrn |2 |, comn | =6+2,|0|=2,(m,n)=135", @ =6 —n.
AABC Z B A(l:=1;2), B(3;3:2),C(7:1;2).

3amanue No4. Jlan . Hatitm , €CId

3amanue No5. IIpu kakux 'x' BEKTOpbl “ u b HEPIIEHIUKYIIPHBI?
Sajlanue NoS. 1ip P p YILIp
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a=(x:1;-4),b=(x-3:;12:x).

3amanne Ne6. Haiitu muromaap mapajieorpaMMa, IIOCTPOEHHOro Ha BeKTopax @ u b

- T
a=2m-5n,b= {m,njzﬁ
3amanue Ne7. Haiitu mnomanps tpeyroasuuka ABC, ecinu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3azanue Ne§. JlaHbl BEKTOPBI ab,c . BBISICHUTBH — KOMIUTaHApHBI JIX BEKTOpBI. Eciu BEKTOpEI HE

. a.b,c
KOMILIaHAPHBI, TO HAUTH 00BEM MapasuIeiIenuIe/ia, IOCTPOCHHOTO Ha BEKTOPax u

OTIPENICIIUTh — KaKyl0 TPOWKY OHU 00pa3yIoT.

a(l:=1:5),6(2:4;-2),c(3:0:1)
3aganue No9. Jlns nuHeiHOTO oneparopa A 3a1aHbl 06pa3LI 0a3MCHBIX DJIEMEHTOB
Ae,, Ae,, Ae,

€,.€,,8,

. 3ammcarp Matpuily ornepatopa 4 B 6azuce U HaiiTu oOpa3

slemenTta .
Ae, =7e, +3e,-2¢e,, Ae,=¢e,—¢,+4e, Ae,=2¢ +28e,+3e,,

T=2e -4g, +¢,

3ananue Nel0. Haiitu coOcTBeHHBIE 3HAUEHUSI M COOCTBEHHbIE BEKTOPHI TMHEHHOTO OorepaTopa,

A:[_;‘ ;]

&

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

ll' —
3amanne Nel. TIpamas ' mpoxomuT yepes Touky < mapannensso Bektopy 9 . ITpsivas
TIPOXOHT yepe3 Touky B mepnenaukynapro Bexropy ! . HaiiTi TouKy mepeceueHus IpsaMbIX 1

A(3:5),3 (1;3), B(0:5), i1 (-3:4).

YTroJa MCXKAYy HUMHU, €CIIN

! l, .
3amanne Ne2. Jlana npsmas . IIpsmas ® mpoxoaut yepes Touku < u B . Haiitu paccrosuue ot

oL A
u - J0 IIpAIMOou .

TOUKH TIepecedeHus MPIMbIX
jX= —8f-3

Ly =3r+4, A(4;0),B(7:3), 1,:9x-12y+2=0.

) J'l'ﬁ"f o 4
3amanue Ne3. HaiitTi paccTOsSHEE OT TOYKH ' 10 MIOCKOCTH & | mpoXosiieii uepes3 TOUKy
TepIICHINKYIISPHO BekTopy /! , ecin M, 0;1:7), A(2;-1;4), 1(6;22;-3).
3aganue Ne4. HaiiTu yroa MeXIy TIIOCKOCTBIO & ¥ MIIOCKOCTBIO p npoxommeﬁ yepe3 TOUYKHU

} : 44z 28 = 5 -
‘4"an-,ecnn a:Sx+y+4z-28=0, A(5:;2:5), B(3.7.0),C(-4;-3:-1).
3amanue Ne5. 3amucarh KAHOHHYECKUE YPABHEHUSI IPSMOiL, 3aJaHHON OOIIUMH YPaBHCHHSIMHU.
[x+2y-9z-10=0;
|3x+4y +8z-24=0.

3aganue Ne6. HailTu TOUKy nepecedyeHus npsiMon I' v nockoctn @ n YIOJI MEXY HUMH.

- 3 ; —
ppXEs_Y_Z 1; aix+2y-3z-12=0.
3 4 -2

3aznanue Ne7. [lpsamas {y pOXOuUT uepe3 Touku 4 u B. Ilpsamas L IIPOXOAMT Yepe3 TOUKy M

/ l,
"M ° M BBISICHUTH — JIS)KAT JIA

HEePIeHIUKYISIPHO IockocTd & . HallT yron Mexay mpsMbIMU
OHM B OZHOM TUIOCKOCTH MJIM CKPELINBAIOTCS.
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A9 -3:1), B(44: -5, M (-1:11;-11), a:2x+3v-z-1=0.
(x+3)° ¥ _
3ananue No8. Jlisi naHHOM KpHUBOM 49 25 yKa3aTh (DOKYChI, SKCIICHTPUCHUTET,

aupekTpuchl. [locTpouTts KpuBYy10, H1300pa3uTh (POKYCHI, TUPEKTPHUCHI.

Sazanme Ne9. TIpusectu ypasnenue kpupoii ¢ 20 ~18x+200y =616=0

KaHOHHYECKOMY BUAY U IIOCTPOUTH KPHUBYIO.

K

Ilpumepwr 6apuanmos KOHmMpoIbHHIX padbom
Bapmuanr.

o Fla
1. Halitu 3HaueHus MaTpU4YHOI'O MHOI'oO4JICHa E }

., =1 0
_Jl"{x}——.\'3+2.r'—_1.'+3.A—|I ; EJ

2. HaiiTi panr MaTpHIbl IPUBEJACHUEM K CTYIICHYATOMY BHLY * :

3. Beruncnuth OIIPEACIIUTCIIb MIPUBCACHHUEM K CTYIICHUYATOMY BUAY

4. Haiitu matpuily, oOpaTHyto 1anHOH (a). Pemmts mMatpuanoe ypaBHeHue (0)
1 2 1)

3 -5 3 1 -2y (-2 3 5
2 7 -1 -3 4]1'”¥_| £ J r;:']
@ ° / ORSERE
5. Pemuth cucteMy ypaBHeHUH. YKazaTh 00Iee U 0JTHO YaCTHOE pelIeHue (a).
Pemnth cuctemy ¢ momoIsro 00paTHoi MaTpullsl u o popmynam Kpamepa (6)

4x, +9x, —=5x, —-8x, =5 X +2x,+x,=5

< 3x, +7x, = 2x, —4x, =4 {3x, = 5x, +3x, =7
(a) 2x, +5x, +x,4+3x, =3 ©) 2x, +7x,-x, =13
Bapuanr _
1. Pacniucats pasinosxkenue Bektopa ¥ mo sekropam 9"
.'r={i—|2,1}1 p=1l 3__{1}’ q:{].—u}’ r=1{0,-1,2}
2. Konnuneapus m Bektopsl ¥ u 472
a=12,0,1} b={-23,1} p=2a+2h g=3a-2b

A A AA
3. JlaHa nupaMuja c BEpUIMHAMM B TOUKax ~ '+ %74,
A(-2,48) A,(4.-1.2) A(-8710) A,(-3.,4,-2)
Haiitu:

a) yroi Mexay pedpamu A A, ’ A A,

0) 00beM MUpPaMHIBI
A A, A

B) JNIUHY BBICOTHI, OMYIIIEHHOW HA TPaHb
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A ¢ pespy A

4. BBIYHCIIUTH IUIOIIA/Ib TAPALISIOrpaMMa, IIOCTPOCHHOTO Ha BEKTOpax ¥ u ba_ yToJl MEXKIY
FI (=]

I') HAalTHU AJIMHY MEJUaHbl, IPOBEIECHHYIO U3 BEPILUHBI

BEKTOpaMu P n q

'- [T _ E

a= 2p+g .Ir'-' 3.@' |p|— {Jr|—1 [ 4
Bapuant

7 M {]1{"114 -_,ﬂff;' ] .
1. Haiiti paccTosiHUE OT TOYKH ~ " JI0 TUIOCKOCTH 273 ).
M (=9510:2) M (0:7:-4) M, (4:8,-1) M,(-2:1;3)

x+yv+z-2=0
2. BeinucaTh KaHOHMYECKOE YPaBHEHHE MPSIMOIA: x-y-3z+6=0
x—2 y-3 z+l

3. Haiitu Touky nepeceueHus: NpsMOi U MIOCKOCTH: 1 I —4 Xty 2z-9=10 .

F

4. Haiiti Touky ‘! cuMMeTpHuHYI0 Touke ! oTHOCHTENBHO mpsAMOIt
x-1 vy =z
| -1 1.

. 1. P(0:-13)

. M
5. Hanucars ypaBHEHHUE TIOCKOCTH ¥ IIPOXOSIEl Yepe3 TOUKY = " ¥ NEPHEHIUKYIIAPHO

HpHMOI/I{w]Mf ). M"’{B;Z;ﬂ}, M, {4”;5), M:{E;";q'}.

o, . o,

6. Haiitu KOCHHYC yI'Jla MCXKY IIJIOCKOCTAMUA n

o 3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuii mecma

(=2 0 8 1 =-5)
3 1 7 2 4
8 2 -6 -3 -13
1= 13 s 17
1.1. Haiftu panr MaTpulisl IPUBEICHUEM K CTYTEH4aTOMY BHIy
1 =2 (-2 3 59
5o =l o)
1.2. Pemiuth MaTpU4yHOE YpaBHEHUE “ / . /
[J., F2x, +x, =3
1 3% =5x, +3x, ==T7
lh, FTx, =x, =13

1.3. Pemuth cuctemy 1o gpopmynam KpaMepa

o

2.1. Hanucatb pasioeHue BEKTOpa X 10 BekTopam 1 g.r ¥ : o
q= IL-L1} r=1{0,-1,2}

2.2. BerauciuTh miomans mapauieiorpaMmma, oCTPOSHHOTO Ha BeKTopax ¥ u b a _ YTOJI MEXY
by (&}

BEKTOpaMHU Pyud

(] L (1] T a: — E

a= 2p+g h p—3q |F|— ff|_1 T4
_7 2

2.3. Jlana nupamua ¢ BEpIIMHAMU B TOYKaX '4"43'4"4*. A,{ﬁ‘lj], 4,(6,-2, 3], A (2, 1,{!}’

1,(=5,1,0)
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;fl Kp66py ,4:.4.:
x—=2 y-3 z+]

Haiitn 1iuHy MenuaHsl, IPOBEICHHYIO U3 BEPIIUHbI

. . +y+22-9=0
3.1. HaiiTu TOYKy mepecedeHus IpssMou u miockoctu: | ' 4 gttt .

. .1 Pl =13
3.2. Haiitu TOYKY E CUMMETPHUYHYIO TOYKE F OTHOCHTENIBHO IpsIMOUu 'r: { v } u
x—] ¥V

1 |

1

3.3. Hanmcath ypaBHEHHE IUIOCKOCTH ¥ mpoxosieii uepes TouKy M, U IEPIICHIUKYIISIPHO
. Ly M (3:2:0) A (40 M. (21
mpanoi (MM, ). M, (3:2; ,1, M [4~|.5j|’ M,y (2-1:4)

b4yt = 12x+ 16y +16

4.1. Jlana kpuBas BTOPOro mopsjaka * 9 Tomy4nTs KaHOHHUECKOE YpaBHEHNUE

KpPHUBOI U MOCTPOUTH €e.

¥ ] [

5 * * ¥ ¥ a
4.2. CoctaBUTb MaTpUILLy IIepexoja ot 6asuca "1 k Gasucy “1 % % | ecim

g=lete e e =g -0 tes =+ e ey

7.3.2 IlpoMexyTOUHASI ATTECTAIUA

Bonpocut k sxzameny (1 cemecmp ounoii popmul 00yuenus)

ManI/IIII)I, THUIIbI MAaTPHUIIL.

OnepauHH C MaTpugamu, ux CBOMCTBA.

YMHOXEHNE MMPAMOYTOJIbHBIX MATPHII.

MatpuuHas ¢popMa 3aIIMCH CUCTEMBbI IUHEHHBIX alNreOpanyecKux ypaBHEHHH.

OHpe,I[CJ'II/ITeJ'II/I 1 UX CBOICTBA.

[Tousitue onpenenurensi. MUHOpHI U anredpandeckue TOMOTHEHMSL.

CucTeMbl IMHEHHBIX aliTeOpanvecKuX ypaBHEHH, OCHOBHBIC TOHATHUS U
OIPEICIICHUSL.

ITpaBuio Kpamepa perieHus cucteM JIMHEHHbBIX YpaBHEHUH.

OOpatHas mMaTpulia U €€ BbIYHUCIICHHE. Y CIIOBUE CYILIECTBOBaHMS 0OpaTHOM
MaTpUIIBL.

Pemenue cucteM TMHEHHBIX anredpanyeckuxX ypaBHEHUN METO/I0M 00OpaTHOI
MaTpHUIIbI.

Meron ['aycca penieHus CUCTEM JTMHEWHBIX YPAaBHEHUM.

Penienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX YPAaBHEHH MeTOA0M ['aycca.

Panr marpunel. Teopema Kponekepa — Kanemn.

OnHOpOAHBIE CHCTEMBI JIMHENHBIX ypaBHEHUN. KpuTepunii cyniecTBoBaHUs
HETPUBUAIIBHBIX PELICHUM.

IToHsiTHE BEKTOpA M JIMHEMHBIE ONEPALIMU Ha/l BEKTOPAMH, CBOKCTBA ONEpalui.

= OIIK-1
JluneliHasi KOMOMHAIIUSI BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB.
Kpurepuii TMHENHON 3aBUCHMOCTH.

ITousTue Ga3mca. KOOpI[I/IHaTBI BCKTOpA.

OpTtoHopMupoBaHHbIi 0a3zuc. PaznokeHue BeKTopa o BeKTopam 0asuca.

YnopsigoueHHas TPOKa BEKTOPOB.

CxaysipHOe, BEKTOPHOE U CMEIIaHHOE TIPOU3BEICHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3Huce.

YcmoBus OPTOIrOHAJIbHOCTH, KOJIJIMHCAPHOCTH M KOMILJIAHAPHOCTHU BCKTOPOB.

JInHeiHbIe TPOCTPaHCTRA.
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Marpuiia nepexoja ot 6asuca kK 6asucy.

CoOcTBEHHBIE BCKTOPBI U COOCTBEHHBIE 3HAYCHMUS MaTpHUIIbI.

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

ITossipHast cucrema KOOpAMHAT.

PaznuyHble TUIIBI YpaBHEHHUI MJIOCKOCTH U MIPSIMOM.

Brruucnenue paccTosHUN MEKy IBYMs TOYKaMH, TOYKOM U IPSIMOM, TOUKOU U
IJIOCKOCTBIO.

Brrancnenue PACCTOAHUSA MCKAY CKPCIIUMBAOIIUMHACS ITPSIMBIMH.

Brruucnenue yrioB Mexay ABYyMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI
IIJIOCKOCTSIMU.

KpuBble BTOporo nopsiika uX reOMETpUYECKHUE CBOMCTBA U ypPaBHEHUS.
[IpuBeneHre KpUBOM BTOPOro NOPsAJIKa K KAHOHUYECKOMY BUY.

KaHoHM4ecKue ypaBHEHHUs AJIUIICA, TUIEpOOJIbl, TapadoJIbL.

YPaBHeHI/Ie ITOBCPXHOCTU BTOPOT'O ITOPAIAKA.

Kanonuveckue ypaBHeHUS c(hepbl, JIUTUIICOUIA, KOHYCOB, THIIEPOOIOUIOB,
11apaboJIOHJIOB.

TunoBbie BApUAHTHI OWJIETOB
1o AucCUUILIMHE «J/IuHeliHas ajaredpa»

MHWHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

HNuctunnuna «JIuHeitHas anredpay»
Kypc 1, cemectp 1 _
IK3AMEHAIIMOHHBIU BUJIET

1. Onpenenurenu U UX CBOKWCTBA.

vy, (-1 2

2 1) 0

2. Pemmte Mmatpuanoe ypaBaenue AF =4 ecnn 2 U I

|.'I.| T 1.\_‘\ = |

. |25, - 3%, =12
3. Pemmuthb crcteMy METO0M 00pAaTHON MaTpPHUIIbI b .
T ZOR. b 1.7y F

4. Jlausr Bekroppr @ = (%58, b= (=3122), &= CRI0-10) popepuTs — KOMILTAHAPHBI JTH

onu. Ecnu Het, HaiiTh 06beM Mapasuiesenumeia, OCTPOEHHOTO Ha BeKTopax @<
y T=(-2-2) .. b=(2
5. Haiitu yron mesxy Bexropamu © — (h=272) y & =(2.0.1)

YTBepxkaeHo Ha 3aceaannn kKadeapsl Matematuka» «_31» 03 2026 r., mporokoi Ne 7
3aB. kadeapoii O.M. BapanoBa / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJILHOE
VUPEXJIEHWE BBICIIET'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)
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HNucnunnuHa  «JIuHeiHas anreOpay»

Kypc 1, cemectp 1 .
IK3AMEHAIIMOHHbIU BUJIET

1. Jlunetinas komOunanus BektopoB. baszuc. Koopauaats! BekTopa.
12 =1
A=13 1 0
g7 01l
2. BelumcIuTh onpeneauTens Matpunsl & = A ecnm . !,
4y —2x; + 303 =12,
.'||'| + 5.1‘: - 3.1",. = ]..
o [+ 3wy = 2ay =13,
3. Pewnte cucTeMy ypasHeHuit metonom Faycca (=% 372 =24
o= I ] mo=i7 1 T =0=" —
4, [Toka3aTb, YTO BEKTOpHI " (1-12) — w=02.03  p=(-2-L1) o0pasyror Gasuc B
IIPOCTPAHCTBE.
o =2x+3v-=-5=0. .
5. JlaHo 00lee ypaBHEHUE IIPAMOMN : Hanucars: ypaBHEHHE IPAMOM C YITIOBBIM

K03 UIIMEHTOM; ypaBHEHHE MIPSIMON B OTpE3Kax; HOPMAIbHOE YpaBHEHHE MPSMOI.

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

Jlis mpoBelieHus TPOMEKYTOUHOTO KOHTPOJIS 3HAHWN CTYJIEHTOB B JAMCTAaHLIMOHHOM (hopMare B
paspaboTaHHBIX Kadeapoit «MaTemMaTnkay OHJIAWH-Kypcax HMEIOTCSI HTOTOBBIC TECTHI.
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