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1. Hean, 3a0aum 1 IUIaHUPYyeMble Pe3yJbTaThl 00y4eHHs 10
AUCUMILTHHE

K oCHOBHBIM ye/i2m OCBOCHUS TUCIUIUIMHBI «JInHEeHHas anrebpay cieyeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OOIIeil MaTeMaTH4eCKON KYJIbTYpBhI;

- NpPUOOPETeHHE CTYIACHTAaMU UIMPOKOTO Kpyra MaTEeMaTUYeCKUX 3HaHUM, YMEHUH W
HAaBBIKOB;

- Pa3BUTHE CIIOCOOHOCTH CTYJCHTOB K MHAYKTUBHOMY U JETYKTUBHOMY MBIILICHUIO HAPSITY
C Pa3BUTHEM MATEMAaTHYE€CKON MHTYULINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKH CAMOCTOSTEIHHOTO U3YUCHHs YIeOHON 1 HAYIHOH
JUTEPATYpPhl, COAECPKALIEH MAaTEMAaTUUECKHE CBEICHUS U PE3y/IbTaThl;

- TIOJTOTOBKY CTYJIEHTOB K JCSTCILHOCTH B COOTBETCTBUU C KBaJTU(UKAIIMOHHOU
XapaKTepUCTUKON OakanmaBpa 10 HampaBiIeHUIO, B TOM 4Yucie (OPMUPOBAHHE YMEHHI
HCIIOJIb30BaTh OCBOCHHBIC MATEMATHYECKHE METOIBI B MPOPECCHOHAITBHOM JIeATeIHHOCTH.

- TOJITOTOBKY BBICOKOKBATH(DHUIIMPOBAHHBIX KaapoOB, BOCTPEOOBAaHHBIX B YCIOBHSX
u(ppoBOl TYypOYJICHTHOCTH M BBICOKUX TEXHOJOTHYECKMX PHCKOB COBPEMEHHOW IHU(POBOIA
SKOHOMUKH.

K oCHOBHBIM 3a0auam OCBOCHUS TUCIUTUTHHEI «JIMHEHHAs anredpay» cleayeT OTHECTH:

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

- ¢opmMupoBaHUEe y CTyJeHTa TpeOyeMoro Habopa KOMIETEHILIHUH, COOTBETCTBYIOIIUX €ro
HAIPABIICHUIO TTOJITOTOBKU U 00ECIICUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenue o aucuuiuinHe «JInHeiHas anreOpa» HampaBiIeHO Ha GOPMHUPOBAHUE Yy O0YUAIOIIUXCS
caenyromux komnereHuuii B coorBerctBur ¢ @I'OC 15.03.04 ABTOMaTu3aius TEXHOJIOTHUYECKUX
IIPOLIECCOB M TPOM3BOACTB, YTBEP)KICHHBIM MpHKa3oM MUHHUCTEpCTBA HAyKHM U BBICLIETO
oOpasoBanus Poccuiickoit denepanuu ot 09.08.2021 r. Ne730:

Kon u HammeHnoBanue NuaukaTopsl 10CTHKEHHSA
KOMIIeTEeHIUH KOMIIETeHIIUH
OIIK-1. IIpumensts ecrectBeHHOHayuHble 1 | MOIIK-1.1. I[Tonumaer TeopeTnueckue
OOIIEeH)KEHEPHbIE 3HAHUS, METO/IbI OCHOBBI €CTECTBEHHOHAYYHBIX U
MaTEMaTHYECKOI0 aHAJIN3a U MOJIETIMPOBAHUS | TEXHUYECKHUX AUCLMILINH, OCHOBHBIE 3aKOHBI
B IIpo(eccnoHabHOMN 1eATENbHOCTH (GYHKIIMOHUPOBAHUS 0OBEKTOB

npodecCHOHATBLHOMN 1eATeNbHOCTH;
NOIIK-1.2. IlpuMeHsieT Ha MpaKTHUKe
MaTeMaTHYeCKUue METO/Ibl [l aHaIu3a 1
MOJICIIMPOBAHUS Pa3IMYHBIX ACTIEKTOB
(YHKIIMOHUPOBAHUS OOBEKTOB

PO eCCHOHATBHON JEATETHLHOCTH;

2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnunnuHa OTHOCHUTCS K oOs3arenbHOM dacth Omoka bl: Moayne «Maremarndeckue
€CTECTBEHHO-HAYYHBIE JUCLUILIMHBDY.



E¢€ nzyuenue odbecrieunBaeT n3ydeHue TUCIUILINH
B obs3amenvuoti vacmu:
- MaTeMaTHUYCCKUI aHaIn3;
- pusuka;
- OCHOBBI aBTOMaTU3UPOBAHHOT'O TPOCKTUPOBAHUS;
- CICIUAJIbHBIC IJ1aBBl MATEMATHKU;
- MEXaHUKAa KUIKOCTH U r'a3a;
- OCHOBBI AJITOPUTMH3ALUN U TIPOTPAMMHUPOBAHUS;
- 0a3bl JAHHBIX;
- 3D-nipoeKTUpPOBaHUE M PACUYEThI HA TPOYHOCTH;
- MOJICIMPOBAHKE TEXHOJIOTHUYECKUX MPOIECCOB U CUCTEM YIIPABICHUS.
B uacmu, popmupyemoii yuacmuuxamu 06pazosamenbHbiX OMHOWEHULL:
- MaTeMaTUYeCKHe OCHOBBI aHANIN3a (PU3UYIECKUX CUTHAJIOB;
- MHTCJJIEKTYaIbHBIN aHAJIU3 TaHHBIX;
- PUKJIa/IHAsE MEXaHHUKa;
- KOMIIBIOTEPHOE 3PEHUE;
- CUCTEMBI PEIbHOTO BPEMEHH.
B uacmu snexkmuenvix oucyuniun:
- YUCJICHHBIC METObI;
- METO/IbI ONITUMANIBHOTO yIIPABICHHUS.

3. CTpyKTypa M cojiep:KaHHe IUCHUTLTHHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTaBISET 3 3a4eTHbIE equHUIIBI -108 yacos.

3.1. Buabl yueOHoii padoThI M TPY10€MKOCTH

n/n Buj yueonoii pa6oTni f;)g)y;qecTBO Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B Tom uucie:
Jlexumn 16 16
1.
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS 32 32
- JlaGopaTopHblie 3aHATHS - -
. CamocrosiTesbHast pa6oTa 60 60
IIpome:xxyTouHas aTTecTanus
IK3aMeH c) E)
HTroro 108 108




3.2. TemaTuuyeckuii mIaH U3yYeHUs1 TUCUUILTHHBI

TpynoemkocTh, 4ac

AyauTopHasi padora

Ne Paznesbl/TeMbl Camoc
B Cemunap | JIabop | IlpaxT | togre
ce
n/n JAucuuniamHbl Tlex CKue/ | aTOpH | MYeCKa | gypHas
ro 1 IIpaKTHu4 bIC A paﬁOT
€CKHME | 3aHATH |[IOATOT | g
3aHATUSA A OBKa
Pa3nen 1. DiemMeHTHI JTMHEHHOM
1 " 38 6 12 0 0 20
anredpbl
Tewma 1. MaTpuiisl, 1eicTBUS Hall
1.1 PHHEL 6 2 2 0 0 2
MaTpHUIlaMHU.
Tema 2. Onpenenurenu, UX CBOMCTBA U
1.2 | Beruucienue. MarpuyHas 3anuch 6 2 2 0 0 2
CUCTEMBI JINHEWHBIX YPABHEHUM.
Tema 3. OOparHas MaTpuIla U ee
1.3 | BeiuuCIeHHE. MaTpu4Has 3aMuch 6 0 2 0 0 4
CUCTEMBI JINHEWHBIX YPAaBHEHUM.
Tema 4. CucTeMbl TMHEHHBIX
anredpanvyeckux ypaBHEHUH, OCHOBHbBIE
1.4 | nousTusa u onpeneneHus. Pemenue 8 2 2 0 0 4
CUCTEM JIMHENHBIX YPAaBHEHUN METOIOM
Kpamepa, meTomom 006paTHO MaTpHIIbI
Tema 5. Penienue cucreM JIMHERHBIX
ypaBHeHul MetonoM I'aycca. Panr
15 6 0 2 0 0 4
Marpuubel. Teopema Kponekepa-
Kanennm.
Tema 6. Mertox I'aycca B
MPOU3BOJILHBIX CUCTEMAaX JIMHEHHBIX
16 | P y 6 0 2 0 0 4
ypaBHeHUN. OTHOPOHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUM.
2 | Pa3nen 2. Bektopsl. 34 4 10 0 0 20
Tewma 1. JIuneliHble onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHETHbIE
2.1 | koMOMHaUHU BEeKTOPOB. JInHeiHo 8 2 2 0 0 4
HE3aBUCHMBIE U JIMHEWHO 3aBUCUMBIE
CUCTEMBI BEKTOPOB.
Tewma 2. [Tonsitue 6azuca. Koopaunarst
2.2 BekTopa. KommHeapHoCTb, 6 0 2 0 0 4
OpPTOTOHAJILHOCTh M KOMIUIAHAPHOCTH




BEKTOPOB.

2.3

Tema 3. CkansipHOoe IPOU3BEICHUE
BEKTOPOB U €ro cBoicTBa. BekTopHoe
MIPOU3BE/ICHUE IBYX BEKTOPOB, €TI0
CBOMCTBA.

2.4

Tewma 4. CmenianHoe MPOU3BEICHHE
TPEX BEKTOPOB U €r0 CBOKCTBA.
Brruucnenue oobema
napajuienenumnena. Y ciiopue
KOJUJTMHEAPHOCTH, OPTOrOHAJIEHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH Oa3uc.
Brruuciienue ckaasipHOTro, BEKTOPHOTO
Y CMEIIaHHOTO POU3BEICHUI
BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3muce.

2.5

Tewma 5. JInneliHbIe IPOCTPAHCTBA.
Pa3mepHocTh 11 0a3uC JIMHEWMHOTO
MIPOCTPAHCTBA.

Martpuua nepexoja ot 6a3uca K 6a3ucy
npeoOpa3oBaHue KOOPAMHAT BEKTOpa
npu u3mMeHeHnnu 6asuca. CoOCTBEHHbBIE
BEKTOPHI U COOCTBEHHbBIE 3HAUCHUS
JINHEMHOTO oIeparopa.

Pa3zpen 3. KoMmmiekcHbIe YuCIa U
MHOT0YJICHbI

14

3.1

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

3.2

Tewma 2. Onepanuu HaJy KOMIUJIEKCHBIMU
yuciaaMy. Pa3noxxeHne MHOTO4IeHa Ha
MHOKHUTEJIN OCHOBHAs TeOpeMa
anreOpbl

Pa3znen 4. Apaaurnueckas
reoMerpus

22

12

4.1

Tema 1. Cuctemsl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IJIOCKOCTH

4.2

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




Tema 3. B3auMHoe pacrnosioxxeHue
IIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTPaHCTBE. Boruncnenue
pPacCTOSIHUM MEXAY ABYMS TOUKaMH,
TOYKOM U NpsAMoN. Bzaumuoe
PacCIOI0KEHUE INIOCKOCTEH.
Beluncnenue paccTosHUNA MEXKIY
TOYKOH U TNIOCKOCTBIO

4.3

Tema 4. KpuBbie BTOPOro nopsiika ux
reoMeTpUYECKre CBOMCTBA. Y pPaBHEHUS
AJUIATICA, TUTIEPOOITBI, TTapadOoITBI

4.4 | OGmee ypaBHEHUE KPUBOW BTOPOTO 6 2 2 0 0 2
nopsika. [IpuBeneHne KpUBBIX BTOPOTO
MOPSJIKA K KAHOHUISCKOMY BULY.
[ToBepxHOCTH BTOPOTO MOPSAKA

Hroro | 108 16 32 0 0 60

3.3. Coaepxxkanue pa3aeoB JUCUMILIMHBI

BBenenue

IIpenmer, 3agaun u cojepkaHue TUCHMILIMHBL. OCHOBHBIE 3Tallbl PAa3BUTUS JUCLUIUIMHBL.
CrpyKTypa Kypca, ero MecTo ¥ pojib B MOATOTOBKE OaKaiaBpa, CBS3b C IPYTHMMHU AUCIUTUIMHAMH.

Pa3nes 1. DineMeHTHI JIMHEHHOI ajaredpbl

Tema 1. MaTpuusl 1 onpeaeTuTe d.

ITonarue matpuuel. Buasl matpun. JedictBus Haj Matpunamu. Onepanuu HaJl MaTpULlaMu
U HX CBOMCTBA. Onpenenuteny, HX CcBOiicTBa M BblUMCIEHUA. [loHATHS MuHOpa U
anreOpanyecKkoro JOMoJHeHus. PazioxeHue onpenesuTelis Mo 3JeMEeHTaM CTPOKU WM CToJoLa.
Boruncnenue onpenenureneil pa3auyHOro Nopsiaka.

OOpaTHas MaTpHlla U aITOPUTM €€ BBIYMCIEHUS. DJIEMEHTapHbIe TPeo0pa3oBaHUsI MaTPHIL.
[TpuBeneHre MaTpUIbl K TMAaroHaIbHOMY WM TpamnelueBUIHOMY BUly. MaTpuuHas gopma 3anucu
CHCTEMBI JIMHEHHBIX anredpanyeckux ypaBHeHUH. PaHr MaTpuUIbl.

Tema 2.Pemienune cucrem JUHEHHBIX ajire0panyecKuX ypaBHeHHH.

CucremMbl TMHEHHBIX anreOpanvyecKuX ypaBHEHUH, OCHOBHbIE MOHATUA. Pernenue cucrem
JTUHEWHBIX ypaBHEHUW MeroaoM Kpamepa, MerogoMm oOpaTHOW MaTpuIlbl, MEeTOa0M [ aycca.
Teopema Kponekepa — Kanemnu. Pemenne npou3BOIbHBIX CUCTEM JIMHEHMHBIX YPAaBHEHUN METOJIOM
I'aycca. PemeHne OAHOpPOIHBIX CHCTEM JIMHEWHBIX YypaBHeHHM. Kpurepuii cyniecTBoBaHUsA
HETPUBHAJIBHBIX PELICHUM.

Pa3nes 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIuneiiHble omepanuu HaJ BEKTOpaMH, MX CBoOMcTBa. JIMHelHble KOMOMHAIMH
BEKTOpOB. JIMHENHas 3aBUCUMOCTb M HE3aBHUCHUMOCTBH BEKTOPOB. ba3uc cHUCTEMBI BEKTOPOB.
EnnHCTBEHHOCTH pa3iokeHus BeKTopa o 6asucy. OpTOHOPMUPOBAHHBIHN Oa3HcC.




Tema 2. CkansipHO€, BEKTOPHOE M CMEIIaHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CJIOBUSA
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbIUKClIeHHEe CKaspHOTO,
BCKTOPHOT'O n CMCIIaHHOT'O HpOI/I3BeI[eHI/H>'I BCKTOPOB, 3aJaHHBIX KOooOpAuHaTaMu B
OPTOHOPMHUPOBAHHOM Oa3zuce.

Tema 3. Jluneiinbie npoctpaHcTBa. [loHsATHE OasWca MPOCTPAHCTBA TEOMETPUUYCCKUX
BeKTOpoB. [IpeoOpazoBanne MaTpullbl JMHEHHOTO OIepaTopa IMpH Mepexojae oT 0aszuca K O6asucy.
CoOcTBeHHBIC 3HAUYCHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMmiekcHbIe YMCJIa H MHOTOYJICHBI

IlonsiTne KoOMIUIEKCHOTO uyucia. @OOpMBI 3alUCU  KOMIUIEKCHBIX uucen. JleWcTBus Han
KOMIUIEKCHBIMU yuciamu. Popmyna Myaspa. M3BinedeHre KOpHSA N-Od MOJIOKUTEIBHON CTEIICHU
U3 KOMILJIEKCHOT O uncia. Pasnoxxenue MHOrouieHa Ha MHOXHUTeIH. OCHOBHAs Teopema anreopsl.

Paznen 4. AHaanuTu4eckasi reoMeTpust

CucreMsl koopauHaT. JlekapToBbl IPSIMOYTOJIBHBIE KOOPJIMHATHI Ha MJIOCKOCTU U B IPOCTPAHCTBE.
[TonsipHast cucrema KOOpAUHAT.

Tema 1. [IpsiMmble ¥ MJI0CKOCTH

PaznuuHble TUITBI ypaBHEHH IUIOCKOCTH M ypaBHEHUH NPAMOM (Ha IJIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUN MEXy 1BYMsI TOYKaMH, TOYKOM U NMPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOSHUSA MEXAY CKPELMBAIOIMMUCS IPSAMbBIMHU.

Brluncnenue yrioB Mexay AByMs IPSIMBIMU, IIPSAMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOro mnopsaka, UX I€OMETpUYECKHE CBOMCTBA M ypaBHEHHWs. lIpuBenenHue Kpusoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

YpaBHEHUE TOBEPXHOCTH BTOpOro mopsnaka. KaHoHundeckwe ypaBHEHHS chepbl, 3JUIUIICOUAA,
KOHYca, runepOosionja, napaboiaousa.

3.4. TemaTuKa NPAKTHYECKUX 3aHATHH MO JucHunInHe «/Inneiinas aaredopa»

Ne 3ansTus Tewma 3ansaTHS

1 Paznes 1. DineMeHTHhI JIMHeHHOI aaredpbl. MaTpuiibl, 1eHCTBUS
HaJ MaTpUIAMH.

2 Onpenenureny, UX CBOWCTBA U BBIYUCIIEHHE. MaTpu4Has 3anuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOpatHasi MaTpHUIla ¥ €€ BEIYHCIICHHE.
CucTeMbl TUHEHHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHbIE

4 MIOHATUS U ONpeJeIeHUs. Perenue cucTem JINHEWHBIX YPaBHEHUN
metonoM Kpamepa, meToioM 00paTHOM MaTpuUIlb!

5 Pemenue cucreM TMHENHBIX ypaBHEHUN MeTonoM I'aycca. Panr
matpuiel. Teopema Kponekepa — Kanemnn.

6 Merop 'aycca B IpOM3BOJIBHBIX CUCTEMAX JIMHEHHBIX YPABHEHUM.

OJHOPOJHBIE CHCTEMBI JIMHENHBIX YPABHEHMI.

Paznesn 2. DuieMeHTbI BeKTOpPHOHM aJjre0pbl. Bekrtopsl.
JIuHeliHbIe omepanMy HaJ BEKTOpaMH, UX CBOMCTBA. JIMHeWHOe
7 IIPOCTPAHCTBO I€OMETPUYECKUX BEKTOpOB. I[loHsATHE JMHEWHOU
KOMOMHAIUM BEKTOpOB. JIMHENHO He3aBUCHMbIE U JIMHEHHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[TonsiTue ©Oa3zuMca MPOCTPAHCTBA T'E€OMETPUUYECKHX BEKTOPOB.
8 Koopaunats! BEKTODA. OpTOHOPMUPOBAHHBIN 6azuc.
KonnuHueapHOCTh,  OPTOTOHAJLHOCT W KOMILJIAHAPHOCTH




BEKTOPOB.

CkanipHOE IPOU3BEIEHUE BEKTOPOB M €r0 CBOWMCTBA. YCIOBHE
9 OpPTOTOHAJIBHOCTU BEKTOPOB. BekTopHOe mpousBeleHHE ABYX
BEKTOPOB, €TI0 CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB

CMmerniaHHOE NPOM3BEAEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Berunicnenue ob6beMa mapauleNenunena U Nupamuiasl. Y CIoBHE
10 KOMIUIAHAPHOCTH ~ BEKTOPOB.  BpluMcieHne  cKaspHOro,
BEKTOPHOI'O M CMEUIAHHOT'O MPOM3BEIEHUI BEKTOPOB, 3aJaHHBIX
KOOpJIMHAaTaAMU B OPTOHOPMHUPOBAHHOM 0Oas3Hce.

Jluneiinple mpocTpaHcTBa. PasMepHOCTh M 0a3uc JMHEHHOTO
IIPOCTPAHCTBA.

Marpuna nepexona ot ©Oasuca k Oasucy. IlpeoOpasoBanue
KOOpAMHAT BEKTOpa Mpu H3MeHeHuH Oas3uca. JluHeliHble
OIepaTopsl, JNENCTBUSA c JIMHEHHBIMU oInepaTopamu.
CoOcTBEHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUSI MATPHIIbI

11

Pa3znen 3.KommjekcHble 4ucJIa M MHOTOWIeHbI MHOXECTBO
KOMIUIEKCHBIX uucen. Dopmbl 3amucCH KOMIUIEKCHBIX YHCEIL.
JelictBug  Haag  KOMIUIEKCHBIMM — 4uciaMu.  Pa3noxeHue
MHOTOYJICHa Ha MHOKUTEJIU, OCHOBHAsI TeopeMa anreopbl

12

Pa3nes 4. AHanmmT4yeckasi reoMeTpust

13 o
Cucremsbl KOOpAMWHAT. Paznuunble TUNEI YpPaBHCHHUHU IIJIOCKOCTU

14 Paznuusble THUNBI YpaBHEHHMM NPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15 B3aumHoe pacmosiokeHHe TOpsSIMBIX Ha IJIOCKOCTU U B
MPOCTPAHCTBE. BhIUMCIEHUE PACCTOSHHUI MEXKY IByMsI TOUKAMHU,
TOYKOW U OpsIMOM. BbluucineHue  pacCTOsIHUA — MEXAY
CKPCIIMBAOIIMMHUCS ~ NPSAMBIMH. B3anMHOE  pacnoyiOKeHHE
IJIOCKOCTEW. BpruncieHue pacCcTOSHUM MEXIAy TOYKOM U
IUIOCKOCTBIO

16 KpuBble BTOpOro mopsaka HX TE€OMETPUYECKHE CBOMWCTBA.
VpaBHeHus smurnca, runepoonisl, nmapadonsl O0miee ypaBHEHHE
KpUBOIl BTOporo nopsiaka. [IpuBeneHne KpuBoil BTOPOro mopsiika
K KaHOHM4eCcKoMy BHy. IloBepXHOCTH BTOpOro nopsiaka

4. YuyeOHO-MeTOAUYEeCKOE U HH(POPMALIMOHHOE o0ecrieyeHne

4.1. Hopmarusnbie 10kyMeHTbI H 'OCThI

®I'OC 15.03.04 ApromaTH3alusl TEXHOJIOTMUECKUX MPOIIECCOB U IPOU3BOJICTB, YTBEPIKICHHBIH
nprka3oM MMHHCTEpCTBA HayKHM M BbIcIIero oOpas3oBaHus Poccuiickoit @enepamuu OT
09.08.2021 r. Ne730.

AxkaneMudeckuil y4eOHBIN IJIaH MO HampaBieHuio moaroroBku: 15.03.04 Amromaruzamms
TEXHOJIOTHYECKHUX IMPOLECCOB U Mpou3BOACTB. [Ipodunb: ABTOMaTH3alMs TEXHOJIOTHMUECKUX
npoun3BoicTB. Popma oOyuenust — ounas. 2026.

Vka3 Ilpesunentra Poccuiickoii @epepamuu ot 01.12.2016 Ne 642 «Ctparerum Hay4dHO-
TEeXHOJIOrn4eckoro passurtusa Poccuiickoit denepanum».

[Tpuxa3 MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6  yrBepxknaenun  [lopsaka  NpUMEHEHUs  OpraHM3alMsAMH,  OCYIIECTBIISIOLIUMHU
00pa30BaTeNbHYIO ACSITENbHOCTD, SJIEKTPOHHOTO 00YUYEeHHMsI, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHbIX
TEXHOJIOTUH MPH peaan3alu 00pa30BaTeNbHBIX IPOrPaMM.
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4.2.  OcHoBHasi JuTepaTypa

. Topnau, b. A. Maremaruka u aHaJIMTAYECKAst TeOMETpuUs : yueOHUK /1t By30B / b. A. I'opiau.
— 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 ¢. — ISBN 978-5-507-44063-4.
— Tekcr : onektponHbli // Jlanp : snekTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/208664.
. Jluneitnple anreOpa W aHadUTHYECKas TeOMETpHs : yuyeOHo-Meronuyeckoe mocobue / M. WU.
Cksopiona, 1. B. AuronoBa, A. I'. Patnos, E. B. ConomonoBa. — Mockga : PTY MUPDA,
2022. — 135 c. — Texkcr : ameKkTpoHHBIN // JlaHb : 3ME€KTpOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/240020.
. TyranbaeB, A. A. MatemaTuka U aHaTMUTHYECKass TeoMeTpus : yueOHuk / A. A. Tyran6aeB. —
Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — TekcT : 31eKTpOHHBIH //
Jlaus : anekTpoHHO-0MbOIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/333359.

4.3. JlomoJiHUTe/bHAs JIUTEpaTypa

Munocues, B. b. Kypc Mmatematuku 1uisi TEXHUYECKMX BBICHINX Y4eOHBIX 3aBEACHHI : yueOHOe
nocooue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuii. — 2-¢ usn., ucnp. — CaHKT-
[TetepOypr : Jlanp, 2022 — Yacts | : Ananutudeckas reometpus. [Ipenenst u paasl. @yHKuuu
W Tpou3BOjHbBIC. JIMHEWHas u BekTopHas anreopa — 2022. — 544 ¢. — ISBN 978-5-8114-
1558-8. — Tekcr : snexTponHbIi // JlaHb : 3nMeKTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/211352.

. Munocues, B. b. Kypc maTtemaTuku /uisi TEXHUYECKUX BBICIIMX y4E€OHBIX 3aBE/ICHUN : yueOHOE

nocobue / B. b. Munocues, B. A. JlaxoBckuii, A. . MapTblHEHKO. — 2-€ H31., UCIpP. —

Canxkr-IlerepOypr : Jlamp, 2022 — UYacte 2 : ODYHKUMH HECKOJBKHX IEPEMECHHBIX.

HuterpanbHoe ucuncienue. Teopus nmomss — 2022, — 432 ¢. — ISBN 978-5-8114-1559 Tekct
AIeKTpOHHBIK  // Jlamb :  3JeKTpoHHO-OmMOMMoreyHas  cucrema. —  URL:

https://e.lanbook.com/book/211355.

Kpatkuii kypc BbICIICH MaTeMaTHKH [DJIEKTPOHHBIM pecypc|: yuel. - DJIEeKTpOoH. HaH. -

Mockaa: Hamkos u K, 2017. - 510 c [Pexxum  moctyma: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

bexnemumes, /[.B. Pemenune 3anau u3 Kkypca aHaTUTHUECKOW I€OMETPUHN U JTMHEHHON anreOpsl
[DnexTpoHHBIH pecypc]: yued. mocodue - DiekTpoH. naH. - MockBa: @usmamimur, 2014. - 192 c.
[Pexxum noctyna: URL: https://e.Jlanbook.com/book/59632. - 3ari. ¢ sxpaHa.]

4.4. DiaekTpoHHBbIE 00pa3oBaTe/bHbIE PECYPCHI

[TpoBenenue 3aHATUI U aTTECTAlMi BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CUCTEMBI IUCTaHIIMOHHOrO 00yueHus yuusepcutera (CJO-LMS) Ha ocHOBe pa3paOoTaHHBIX
Kadeapoi «MaremaTrka» dJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam
POTPAMMBI:.

Hazsanue DOP

JIuneitHast u BekTOpHas | https://online.mospolytech.ru/course/view.php?id=3368
anrebpa

AHanuTHyecKas TeOMeTpHUs https://online.mospolytech.ru/local/crw/course.php?id=2843

JluneiiHast anrebpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIIUTUYCCKASA TrCOMCTPHU

Pa3paborannbsie JOP BKII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
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https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462

HOpSIIIOK IMPOBCACHU A pa60T B JAUCTAaHIIMOHHOM (I)opMaTe YCTAHABJIMBACTCA OTACIIbHBIMU
PacopsLKEHHUSIMU TIPOPEKTOPA MO y4eOHOH paboTe W/WiIH IEHTPOM ydeOHO-METOIMYECKON paboTHI.

Ka)K,I[BIfI CTYACHT O66CHC‘ICH HHAUBUAYAJIbHBIM HCOI'PAaHUYCHHBIM JOCTYIIOM K BHCKTpOHHOfI

oubimorexe MockoBckoro Ilomurexa

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

WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B 3JIEKTPOHHOM  BUJE,

MpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lL{eHTp MaTeMaTHYECKOro 00pa3oBaHUs»

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

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

[Tone3nbie yueOHO-METOANYECKHE U HH(POPMAITMOHHBIE MaTepHUaiIbl IPEACTABICHbI Ha calfTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MH(POPMANMOHHO-TEICKOMMYHUKAIMOHHON ceTn «HTepHEeT» aiisi OCBOSHUS

JUCHHIUTMHBL: Www.matematikalegko.ru, Www.i-exam.ru.

4.5. JIulieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe
ob0ecreuenue

Ne| HaumenoBanue | Pazpadorunk I1O HoctynHocrs Ccblika Ha Enunblii peectp
(mpaBooOJsagarTen | (IMUEH3UMOHHOE, | POCCHICKHUX MPOrpaMM JJist
b) CBO0OIHO 9BM u B/l (npu Haanyun)
pacnpocTpaHsieM
oe)

1 | AstraLinuxCom [OOO JIuueH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JluneH3snonHoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 75

4.6. CoBpeMeHHbIe TPo¢ecCHOHATIbHBbIE 0a3bI JAHHBIX U HHGOPMAIITUOHHbIE
CIIPABOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX NJs OCBOCHUSA NUCHUIIJIMHBI:

HaumenoBanue Ccbuika Ha pecypc HJoctynHocTh

NudpopManMOHHO-CIIPABOYHbIE CHCTEMBI

Hnpopmarmonnsie pecypeet Cetnt | hitp:// www.consultant.ru | Toctymso
KoncynbrantlInroc
Hopran ®enepanbHbIX http://www.fgosvo.ru. JlocTymHO
rOCyIapCTBEHHBIX
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

O6paSOBaTeJIbHBIX CTaHAapTOB
BBICHICTO O6pa3OBaHI/I$I

J1eKTPOHHO-0MOINOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
Hurtepuer 6e3
OTpaHUYCHUU

IPR Books https://www.iprbookshop | docrynHa B cetn
.ru/ Hutepuer 6¢3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3bI JAHHBIX

baza maHHbBIX HaydHOU http://www.elibrary.ru HoctymHo
3JICKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

5. MaTepl/laﬂbHO'TeXHH‘IeCKOG o0ecrneueHyue TUCHUIIINHBI

MarepuanbHO — TeXHHUYeCKast 0a3a yHHBEpCHTETa 00ECIeYMBaeT MPOBEIECHUE BCEX BHUIOB
3aHATUN, TMPETYCMOTPEHHBIX y4EOHBIM IJIAHOM, U COOTBETCTBYET ACWUCTBYIOUIMM CAHUTAPHBIM U
IIPOTUBOMNOXKAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacrnojaraeT COOCTBEHHBIM ayAUTOPHBIM (OHIOM W
UCTIONB3YeT YUeOHbIe ayAUTOPUH U3 001Iero (JOHa YHHBEPCUTETA.

[Ipy HEOOXOAMMOCTH [UIsi TPOBEIACHHS WHTEPAKTUBHBIX  MPAKTHUECKUX  3aHATUN
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTogu4eckue peKOMEHIALUMN

6.1. MeToanuyeckue peKOMeHAAUMH sl PenoaaBaTeisi 0 OPraHUu3auuu 00y4eHust

[Ipexxne Bcero, cienyer oOpaTUTh BHHUMAaHHE CTYJACHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIii IMH MaTepuall He TpeOyeT Kakol-In0o CreruatbHOU (OTOTHUTEIBHOM) MOATOTOBKH
Y BIIOJIHE MOXET OBITh YCIIEITHO M3Y4YeH, €CITU CTYJAEHTHI OyIyT MOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAallTHUE 3aJaHus U TI0JIb30BaThCsA (NMPU HEOOXOJMMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAIIMI B TEYEHUE KaXKI0ro cemecTpa. Bomenmme B Kypc MareMaTUKU Pa3iedbl SIBISIOTCS
KJIACCHYECKUMH, B TO € BpPEMsI OHU TMPAKTHYECKH OPUEHTHUPOBAHBI, TaK KaK HMEIOT IIHPOKOE
pacnpocTpaHEHue JJisl PeLIeHUsl pa3HOTo poja 3ajad BHYTPU CaMOW MaTEeMaTUKH W MPUKIIAIHBIX
3amady. MIX ocBoeHME TOMOXET CTYJIE€HTaM JIOTHYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOWTH
YCTHYIO M MHUCHMEHHYIO peub, YCIEIIHO MPUMEHSATh HAKOIUICHHBIE 3HAHUS B MPO(EeCcCHOHATBHOM
JeSATeTLHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSITHA pPEKOMEHJOBAaTh CTYICHTaM OCHOBHYIO U
JIOTIOJTHUTETILHYIO JTUTEPATYpy, a B KOHIIE CeMeCTpa JaTh CIMCOK BOIPOCOB IS TMOJITOTOBKH K
JK3aMEHY.

Ha nmepBom 3aHSITHY MO TUCITUTIIIMHE CIIETYET 00s3aTeIbHO MPOUH(POPMHUPOBATH CTYICHTOB
0 BHJIe U popMe MPOMEKYTOUYHON aTTECTALUU IO TUCITUTUINHE, CPOKAX €€ IPOBEICHHUS, YCIOBUIX
JIOTTyCKa K TPOMEXKYTOYHON aTTECTAIlMU, TPUMEHSIEMBIX BHIaX MTPOMEKYTOUYHOTO KOHTPOJIS.
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W3noxxeHne TEOPETUUECKOTO MaTepualla JO0JDKHO CONPOBOXKIATHCS WIIIOCTPATUBHBIMU
npUMepamMu, TIIATENIbHO OTOOpPaHHBIMU MpPENoAaBaTeseM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJKM IpU PEIIEHUU 3aJaud HE OTBJIEKAJIM OT TIJaBHOTO: OCMBICIEHUS HUIEU U CYTH
npuMeHsieMblX MeToJ0B. CreayeT Bceraa yKa3blBaTh IPUMEPBI MPAKTUYECKOIO IMPUMEHEHHUS
PAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U popmyi.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITh OpPraHM30BaHBI IpENojaBaTesieM TakuM o0pa3om,
4TOOBI  OCTABAJOCh BpEeMS Ha MEPUOJUYECKOE BBIIOJHEHHWE CTyIEHTaMH HeOOJbIION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUHU TSI IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepuaia.

[IperonaBaTens, BEOyLIMH MPAKTUYECKHE 3aHATHS, IODKEH COTJIacOBBIBATH Y4eOHO-
TEMaTUYECKU IJ1aH 3aHATHH ¢ JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYEHUH.

[IpenonaBaTento cieayeT A00MBAaTHCS CHCTEMATUYECKON HETPEephIBHON pabOTHl CTYIACHTOB
B TEUYEHHUE CEMECTpa, HEOOXOIUMO BBISBISATH CHIIBHBIX CTYJIEHTOB M TNPUBJIEKATh MX K HAYYHOH
paboTe, K y4acTHIO B pa3HOI0 po/ia 0JIMMIINAJax U KOHKypcax.

CTyaeHT H0KEH OLIyIIATh 3aMHTEPECOBAHHOCTD MPENOJABaTeNsl B JOCTHKEHUU KOHEYHOT O
pesyibrarta: B npuoOpeTeHHH OOYyYaroIIMMHUCS MPOYHBIX 3HAHWW, YMEHUH M  BIAJCHUA
HAKOIUICHHOM nH(opManmei uid pelieHus 3aaa4 B mpodeccnoHanbHOl e TeNbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoxHO mpoBeneHHE 3aHATUN M aTTeCTallMil B JUCTAHIMOHHOM ¢opMmaTe ¢ MpPUMEHEHUEM
CUCTEMBbl JUCTaHLMOHHOrOo o0yuyeHus yHusepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTiKa» JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeneHust pabOT B TUCTAHIMOHHOM (opMare YCTaHABIUBACTCS OTACITHHBIMHU
pacmnopsHDKeHUSMHU ITPOPEKTOpa Mo yueOHOU padoTe W/Uiu LIEHTPOM y4eOHO-METOINYeCKOi paboThlI.

6.2. MeToauyecKkue YKa3aHHus JJisl 00yYAIOIIHXCS M0 0CBOEHUIO
AU CHHUTITHHBI

Pazgen: 3j1eMeHTBI JIMHEHHOM aaredpbl

Martpuusl u onpeaenurean. [Ipexae Bcero, CTyI€HT JOKEH MOHATh, YTO MaTPULIA — 3TO
Tabauma yrcen (mpuyeM 3Ta Tabauia MOXKET UMETh OJAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBbITh U TPSAMOYTOJBbHON), @ ONpEAeNUTENb- 3TO YMCIO, 3alMChIBAEMOE B BHJIE KBaJpaTHOU
TaOJIUIIBI, TO €CTh ONPEACTUTENH CYILECTBYIOT TOIBKO Y KBaJJPaTHBIX MaTpPULL.

Crnenyet oOpatuth 0co00€ BHUMaHKHE Ha ONEPALNI0O YMHOKEHUS MPSAMOYTOJIbHBIX MaTpUIl U
MOHATh, KaKUM MOJy4aeTcss MOPSJIOK MaTpullbl — npousBefeHus. OCOOEHHOCTh MAaTpHIl TaKxke
COCTOMT B TOM, YTO MNPOM3BENEHHE MATPHIl HE MEPECTaHOBOYHO, TO ecTh AB # BA Cnenyer
00s13aTeNIbHO YOAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1a4H.

BaxHbIM sBisieTcsl moHATHE OOpaTHOM Marpuibl. Hano 3HaTh ycioBHE CyIIECTBOBAaHUS
0o0paTHOW MaTpHIbl M AIrOPUTM ee noctpoeHus. Ilocne ee BblUMCIIEHUS LEIECOO0PA3HO J€N1aTh

IIPOBEPKY MPABWIBHOCTH pPELICHUS, BBINOJIHUB OIEPALUI0 YMHOXEHUS A'A=E (tomxHa
MOJIYYUTHCS €AMHUYHAS MaTpUIIA)

[Ipu m3yueHun ompeaenuTeneld HaJ0 YETKO YCBOUTH MOHATUS MHHOPA, aaredpandyeckoro
JIOTIOJIHEHNs, 3HATh MHOTOYHMCJIEHHBIE CBOWCTBA omnpenenurens. /Jlasd OCBOGHHMS TEXHUKHU
BBIUUCIICHUS] ONpEeAeNuTeNeil 1enecoodpa3Ho, BbIOpaB IMPOW3BOJIBHBIM OMNpEAETUTENb BbIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 Pa3IMYHBIMU CIIOCOOAMHU, TPUMEHSISI pa3NIOKEHUE U TI0 CTPOKAM U
no crosnbnaMm. OOpatuTe BHUMaHKE, KAKHE CTPOKH (CTONOLBI) MpEANOUTUTEIbHEEe BBIOMpPATh IS
PacKpbITUSl  ONpENeIuTeNsi, YTOObl YNPOCTUTH €ro BbluHcieHue. OcobeHHO 3 EKTHBHO
BBIYUCIICHHE ONPEAETUTENs] C MOMOIIBIO 3JEMEHTapHBIX MPeoOpa3oBaHMUM, MPUBOAAIIMX €ro K
TPEYTrOJIbHOMY BH]Y.

[Ipu n3yueHun pemeHuit cucteM JUHEHHbIX anredpanyeckux ypaBHeHuit (CJIAY) obparute
BHHMAaHHE, MPEKIE BCEro, Ha MOHATHE PEIICHUS] CUCTEMBI U YCJIIOBHS CYIIECTBOBAHMS PEIICHUN B
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3aBHCUMOCTH OT COOTHOLICHUS MEK/Yy PAHTOM MaTPHIIbI, PAHI'OM PaCIIMPEHHOM MaTPHUIIbI CHCTEMBI
U YMCIOM HEU3BECTHBIX M ypaBHeHMH. OOpaTuTe BHHUMAaHHE Ha YCJIOBHS NPUMEHEHUS (HOpMys
Kpamepa u w™erona oOpatHoil wmarpunbl. BHumarenbHo pa3zbepute NpuUMEphl  pEUICHHUs
IPOM3BOJIbHBIX CUCTEM JIMHEHHBIX anredpanyeckux ypaBHeHUM wmeronoM ['aycca (BBeneHue
0a3MCHBIX ¥ CBOOOIHBIX MIEPEMEHHBIX ).

Pa3zgen: Di1eMeHTBHI BEKTOPHOI ajredpbl

[Tpu u3y4yeHuu AaHHOM TeMbl 0OpaTUTE BHUMAHHUE HA JIMHEHHBIC ONEpaluy HaJl BEKTOPaMH,
Ha TOHATHS JINHEHHON He3aBUCUMOCTHU U JIMHEHHOW 3aBUCHMOCTH BEKTOPOB, Ha (DyHIaMEHTaIbHOE
noHsITHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3mca), Ha paslIoKEHUE
BEKTOpa 110 0azucy.

3HaTh OIpeesieHUe, TeOMETPHUECKUE CBOMCTBA CKAJISPHOTO, BEKTOPHOTO U CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, ()OPMYIIbI JUIsl UX BBIYUCIICHUS B BEKTOPHOM M B KOOPAMHATHOH (opme.
OO0s3aTenbHO 3HATH M YMETh TIPOBEPSATH YCIOBHUA OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Paznen: koMIIeKCHbIE YHCJIAa 1 MHOTOYJIEHbI

B ostom pasgene, mpexniae Bcero, Hajo IOHATh, YTO KOMIUIEKCHOE YMCJIO SBUIIOCH
pacmMpeHueM TOHSATHS JCHCTBUTENIBHBIX YHCEN, 3HATh OIpenesieHue W TpH (OPMBI 3amlHcCH
KOMILJIEKCHOT'O yuciaa (areOpandyeckyro, TPUTOHOMETPUYECKYI0 U I10Ka3aTeNbHYI0),
TFeOMETPHUYECKYI0 MHTEPIPETANNI0 KOMIUIEKCHOTO YHCIa ¥ B3aUMHO-OJJHO3HAYHOE COOTBETCTBHE
MEXy MHOXECTBOM KOMIUIEKCHBIX YHCEJ U MHOXKECTBOM TOYEK KOMILJIEKCHOH IIOCKOCTH. 3HATh
dbopmyny Oitniepa. KomruiekcHble 4Yuciaa MOXHO H300pakaThb € IIOMOIIBIO BEKTOPOB Ha
KOMILJIEKCHOMU Tu10cKoCTH. [103TOMY oneparuu ci10XeHusl U BBIYMTAHUSI KOMIUIEKCHBIX YHCEN MOTYT
OBITH CBEJICHBI K ONIEPAIIHSIM CII0KEHHUS M BBIYUTAHHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3Hate W yMmeTb BBINOJNHATH ONEPAllMM YMHOXKEHUS, [JEJICHUs, BO3BEACHUS B
MOJIOKHUTETPHYIO CTENEeHb KOMIUIEKCHBIX YHCEN, 3alHCAaHHBIX B TPUTOHOMETpUYECKOi (opme,
U3BJICUEHHS KOPHA N-0i CTENEeHN U3 KOMIUIEKCHOI'O YHCIIa.

Crnenyer oOpaTUTh BHMMaHHE Ha TO, YTO MHOXXECTBO KOMIUJICKCHBIX YHCEN SBISETCS
3aMKHYTBIM, TO €CTh Jit00as anreOpanyeckas ornepanus HaJl KOMIIJIEKCHBIMU YHCJIaMU HE BBIBOJUT
3a mpeJesTbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuuHble BUBI Pa3JIoKEHUS] MHOTOUJICHA Ha MHOKUTEIH IS CIIydaeB, Korja
cpear KOpHEH MHOrowieHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOPHH. DTH CBEIEHUS OymyT
UCIOJIb30BaThCs, HANpUMEpP, B HHTETPAJIbHOM HMCUUCIEHHM IPH BBIYHUCIEHUU HHTErPAJOB OT
JIpOOHO-PALIMOHANBHBIX (DYHKUMN, MPU pPEUICHUM JIMHEHHBIX OJHOPOAHBIX Iu(depeHInanIbHbIX
YPaBHEHM N-To MOPsIIKA C MOCTOSTHHBIMU KO3 UIIEHTaMH.

Pa3nen: AHaauTHYECKas reoOMeTpUs

[Tpy M3ydyeHUM aHATUTUYECKOW TI'E€OMETPUH CIIEAYET, NMpPEXkIe BCEero, MOHATh, YTO €€ 3ajauei
SBIISIETCSA U3YYEHHE TE€OMETPHUUECKUX OOBEKTOB MPU TOMOIIHM aHATUTHYECKUX METOAOB alreOphl U
MaTeMaTHYeCKOro aHajiu3a. B OCHOBE Takoro Mojaxoja JEXHUT METOJ KOOpAUHAT, BIIEPBBIE
cucTeMaTHYeckn npuMeHeHHbIH P. Jlekaprom. OCHOBHBIE TIOHSATHS T€OMETpPHH (TOYKa, MpsMasi,
IUIOCKOCTB) SIBJIIIOTCS HEONpEIENsieMbIMU, M JUISL UX ONUCAHUSA MPUMEHSETCS aKCHOMAaTHYeCKUN
METOJI, TIO3BOJISIONINI YCTAaHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
TOYEK NPSIMOM M MHOXKECTBOM JEHCTBUTEIBHBIX YHCET M, TaKUM O0Opa3oM, BBECTH CHUCTEMY
KOOp/MHAT.

Hano getko ycBouTh pa3nuuHble (GOpMBbI YpaBHEHUI NMPSAMON U IIIOCKOCTH YMETh MEPEXOAUTH OT
onmHOU (hopMbI K Jpyroil. CieayeT OCMBICIUTh M YCHENTHO NMPHUMEHSTh PEHICHUS KIACCHYECKHX
3aa4 AQHAJTUTHYECKOW T'€OMETPUH O B3aUMHOM DACHOJOXKEHHU MPSIMBIX U IUIOCKOCTEH, yMeTh
OTIPENIENIATh YIIIbI U PACCTOSHUS MEXKIy PA3IMIHBIMHA T€OMETPUIECKUMHU 0OBbEKTaMH.

OTMeTuM B 3aKIIIOYEHHE, YTO YCIEIIHOE M3Y4YeHHE AMCUUIUIMHBI « JIuHelHas anreGpay,
nproOpeTeHne HEOOXOAWMBIX KOMITETCHIIMH, YMEHWH W HaBBIKOB BIIAJICHUS MaTEMaTHUYECKUM
anmapatoM TpeOyeT OT CTYAEHTOB OOJIBIION CaMOCTOATENIbHOM paboThl. OOpaTHTE BHUMAHUE, YTO
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KOJIMYCCTBO 4aCOB, OTBOJUMBIX Ha CAMOCTOSATCIbHYIO pa60Ty B COOTBETCTBHUU C Y'-IG6HI>IM IIJIAaHOM,
OoupllIe UKcia YaCoB, OTBOJUMBIX Ha BCE BUJbI Ay AUTOPHBIX 3aHSATHH.

7. ®OH/ OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISI H OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHUsA

I[JISI KOHTPOJIA YCHEBACMOCTH H Ka4YCCTBAa OCBOCHHUA JUCHUIIIMHBI H&CTOSIH.[Cﬁ HpOFpaMMOfI
npeaAyCMOTPECHBI CIICAYIOIINUEC BUJbI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIIEBAEMOCTH (TEKYIINI KOHTPOIIb);

- NIPOMEXYTOYHas arrecrauus (3K3aMeH).

HaumenoBanue

KOHTPOJIA Kpatkast xapaktepucTuka KOHTPOJIS
pe3ynbTaToOB pe3yIbTaTOB O0YUCHHS

0o0y4eHus

Bupa xouTpons
Ne i/ pe3yIbTaTOB
oOyueHus

OO6yuaromuiicst B TE4YEeHUE cemecTpa
Pacuerno- CaMOCTOSITENIbHO BBITIOJIHSAET PSJI  pacyeTHO-
1 rpadudeckas Texymuit rpadguueckux pabor mo Teme pazgena. [lpum
pabora MPOBEPKE MPEIOIaBaTelb OLICHUBACT KaYeCTBO
odopmIIeHHS, IPAaBUIBHOCTH PACUYETOB.

Pemmenne KOHTPOJBHOMN paboThI
OCYLIECTBIISICTCS HA IOCIEAHEM  3aHATUH
nzydaemoro pasznena. KonrponbHas pabota
Texymmit BBIIIOJIHSIETCS VHJIMBU1yaJIbHO KaK]IbIM
cryneHtoM. Ilpu mpoBepke mpemnojaBaresb
OLICHMBACT MPABUIBHOCTh  IPOMU3BEACHHBIX
pacyeTos.

2 KonTponbhas
paborta

TectupoBaHue MNPOBOAUTCS HA IMOCIETHEM
3aHATUM H3ydyaeMoM TeMmsl. TecTtupoBaHue
OCYILECTBIIsI€TCS, MO0  TpU  TOMOLIH
3 Tect Texymmit KOMITBIOTEPHOM CHUCTEMbI TECTUPOBAHUS, JTUOO
C UCIIOJIb30BAaHNUEM BBIJJAHHBIX TECT-33/IaHUN HA
OymakHOM HocHTese. B pamkax TecTupoBaHus
IPOBEPSETCs 3HAHUE TEOPETHUECKOM Oa3bl.

IIpomexxyTouHast arrectanus oOy4aroIUXCs B
dopme sK3aMeHa MPOBOIUTCS IO pe3yibTaTam
BBIMIOJTHEHUSI BCEX BUIOB Y4eOHOHl paloThl,
INPEIyCMOTPEHHBIX  Y4€OHBIM  IJIAHOM IO
JJAHHOM AMCLUIUIMHE, NPU 3TOM YYHUTBIBAKOTCS
pe3ynbTaThl TEKYLIETO KOHTPOJS YCIEBAEMOCTU
B TeueHHe cemecrpa. OIleHKa  CTENeHU
JOCTHKEHHUSI  O0YyYaloIUMHUCA — TUIAHUPYEMBIX
pe3yiabTaToB  OOy4yeHHMs 1O  JUCIMILIMHE
IIPOBOJUTCSA [IPENOIABATEIIEM, BEYILIUM
3aHATUS 10 JUCLHUIUIMHE METOJIOM SKCIEPTHOU
OLICHKU. ITo UTOoram ITPOMEKYTOUHON
aTTecTalMyd IO JAMCLUIUIMHE BBICTABIIACTCS
OLICHKA «OTJIMYHOY, «XOpOoLIO»,
«yIOBIIETBOPUTEIIBHO WIIN
«HEYIOBJIECTBOPUTEILHO.

4 OK3aMeH IIpomekyTOUHBIN
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7.2.

Ikxaja 1 KpUTEPUN OLIEHUBAHMS Pe3yJIbTATOB 00y4eHus!

[TokazareneM OIEHMBAHHS KOMIIETEHIMI Ha pa3JIMYHBIX dTanax WX (OopMHUpOBaHUS SBISIETCA
JOCTHKEHUE 00YJAIOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYSHHS 1O AUCIUTIIMHE (MOIYIIIO).

Kputepuu oneHHBaHus
IHoka3zaTenb
Hey/10BJIETBOPUTEILHO | YI0BJIETBOPUTEILHO |  XOpOLIO OT/IH4HO
3HATh: OObyuaroumiics OO6yuatonuiics OOyuarommii | OOyyaromu
JIEMOHCTPHUPYET MOJIHOE | JeMOHCTPUPYET cs iics
TCOPCTHICCKUC | greyTeTBHE MM HETOJIHOE JIEMOHCTPHPY | A€MOHCTpH
OCHOBBIL HEJIOCTATOYHOE COOTBETCTBHE €T YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CIIEyIOIUX 3HAHMI: | COOTBETCTBM | MOJIHOE
amedpbl M | crenviommx SHAHML: e COOTBETCTB
AHATUTHYECKOI TEOpETHYECKUE crenyionmx | me
reoMeTpuH, TEOPETHECKHE OCHOBBL | OCHOBbI JIMHEHHOH SHAHML: clezyiomH
KOMIUIEKCHBIE | JIMHEHHOU anre;6pm u anreOpsl U y X 3HAHMI:
uycIa. AHAITUTHYECKOI AHATUTHYECKOI TEOPETHYECK
reOMETPHUH, reOMETPHUH, 1€ OCHOBBI TeopeTHYEC
KOMILJIEKCHBIE YHCIIA. KOMIUJIEKCHBIE YUCNA. | JTMHEHHOM KH€ OCHOBBI
anreOpsl U JTUHEHHOMN
AHAIIUTHYECK | aareOpsl U
ol aHaJIUTHYEC
T€OMETPHH, KOM
KOMILJIEKCHBI | TEOMETPHUH,
e umcna. KOMILIEKCH
b€ YnCIa.
Honyckarore
o CBobosHO
HE3HAUMTEeNb | OHepHpYyeT
HbIE OIMOKH, | TPHOOPETEH
HETOYHOCTH, | HBIMH
3aTPYyJHEHUS | 3HAHUAMH.
npu
aHATUTHYECK
X
oneparnusix.
yMeETb: Ob6yuatouiica He ymeer | OOyvaromuiics OOyuatommii | OOyuaromu
WJIY B HEJOCTATOYHOU JEMOHCTPUPYET cA ncs
PeLIATh 3alA4M | creneny ymeer: HEToJIHOE JIEMOHCTPHUPY | A€MOHCTPH
1 yIpasKHCHHA COOTBETCTBHE T YaCTUYHOE | pyeT
UCTIOB3 YA peniaTh 3anain u CIIEIYIOIIMX YMEHUH: | COOTBETCTBH | HOIIHOE
OCHOBHBIE YIPaKHEHHS UCTIONb3YS o COOTBOTCTE
METOJIBI, OCHOBHBIE METOIBI, peliaTh 3aJauu 1 CHeNyIonmEX | He
U3y4eHHEIE B 3YHEHHBIE B Kypce YIIPaKHEHUS yMEHMA: CreyomH
Kypee IHHeitHOH anreGpe u HICTIONB3YS OCHOBHbIE X yMeHBI:
JUHEHHOM AHATUTHYECKOI METO/Ibl, U3y4YEHHBIE B | PElIaTh
anrebpe u reOMETPUH; Kypce JIMHEeHHO 3324y 1 peliars
AHANUTHYECKOH | OTepupoBaTh C anrebpe u YIpa)KHEHHS | 3a]auH U
reOMETPUHL; KOMITIEKCHBIMH aHATUTHYECKOH HCTIONB3YS YTIPaKHEHH
OIEpUpPOBATH C | YMCIAMH. reOMETPUH; OCHOBHBIE 1
KOMILIEKCHBIMH OIIEpHUPOBATE C METOJIBI, HCIIONB3YS
YHCIIAMH. KOMITIEKCHBIMH U3ydeHHbIE B | OCHOBHBIE
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YHCIaMU. Kypce METO/IbI,
Jonyckarores JMHENHOI M3y4YCHHbIC
3HAYUTENbHbIE ainreOpe u B Kypce
OLLIMOKY, MPOSIBIISIETCS | AaHAJTUTUYECK | JIMHEHHOM
HEJ0CTaTOYHOCTh oif anredpe u
YMEHUH, 110 psay reoMeTpHH; aHaJIUTHYEC
MoKa3arelieu, ONEepUPOBATh | KO
o0yyJaromuincs c TreOMETPHH;
UCTIBITHIBACT KOMIUIEKCHBI | OTIEpHpOBAT
3HAYUTENbHbIE MM YUCIIAMH. | b C
3aTpyAHEHUs NpU Ymenus KOMILJIEKCH
OTIepPUPOBAHUU OCBOCHBI, HO | BIMU
YMEHUSIMH IIPH UX JIOMyCKAIOTCS | YHCIIaMHU.
IIEpPEHOCEe Ha HOBBIE He3HauuTenb | CBoOOIHO
CUTYyalLlUU. Hbl€ OLIMOKH, | OnepupyeT

HETOYHOCTH, | MPUOOPETEH
3aTpyAHEHUS! | HBIMU
npu YMEHUSIMH,
aHAJIUTUYECK | IPUMEHSET
175 UX B
ornepauusx, CUTYyaLUAX
nepeHoce HOBBIILICHH
yYMEHUH Ha on
HOBEIE, CJIO’KHOCTH.
HECTaH/IapTH
ble
CHUTYAIIHH.

BJIANETD: OO6yyaromuiics He | OOyuaromuiics B Obyuaromuii | O0yyaromu

BJIaJIEET W B | HEIOCTaTOYHOMN Cs YaCTUYHO | MCA B

HaBbIKAMH HEIOCTATOYHOM CTENEHH | CTENEHM BJIAJIEET: BIIAJIEET: TIOJTHOM

HPUMCHCHHA BIIajieeT o0beme

TMHEWHOU HaBBIKAMHU HaBBIKAMHU BIIALEET:

anreOpsl U HaBBIKAMU MPUMEHEHUSI | IPUMEHEHUS IpUMEHEHHUs

aHAJIMTUYECKON | JIMHEHHO anreOpsl u JUHEWHOU anreOpbl U | TMHEHHON HaBBIKAMH

T€OMETPHH K AHATTUTHYECKOU aAHATTUTHYECKOU anreOpsl 1 pUMEHEHH

€CTeCTBEHHOHA | T€OMETPHUH K TE€OMETPHH K AQHATTUTHYECK | S TUHEHHOM

YUHBIM €CTECTBEHHOHAYYHbIM €CTeCTBEHHOHAYYHbIM | OH anreOpsl U

(pusnueckum u | (puznueckum u (pusnueckum u TEOMETPHUH K | aHAJTUTHYEC

TEXHUYECKUM) | TEXHUYECKHM) 33aJlauaM. | TEXHUUYECKUM) €CTECTBEHHO | KO

3a/a4am. 3aagam. HAyYHBIM TeOMETPHH
OO6yyarommiics (puznueckum | K
UCTIBITHIBAET U €CTECTBEHH
3HAYUTEIbHbIC TEXHUYECKUM | OHAYYHBIM
3aTpyAHEHUS IPU ) 3agauam. (puznuecku
NPUMEHEHUH HaBBIKOB M H
B HOBBIX CHTYallHsX. Hapbiku TEXHUYECKU

OCBOGHBI, HO | 1y 3a1auay,
JONYCKAIOTCH | CpoGomHO
HE3HAUHTENb | 1yniepger
HbIE OIINOKH, MOy YEHHEI
HETOYHOCTH, | o popricy B
3ATPYAHCHAS | cpryarpsx
Tpu TIOBBIILICHH
AHATMTAYECK | ot

ux CJI0KHOCTH.
orepanusx,

nepeHoce
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yYMEHUH Ha
HOBEIE,
HECTaHAapTH
BIE
CUTYallUH.
IIkaja oueHMBaHUS TEKYIIEr0 KOHTPOJIA.
HanmenoBanue KOHTpOIIs
[IIxasa onieHnBaHus Omucanue

pe3yabTaTOB OOyUEHUS

PacuerHo-Tpaduueckas padota

Otinnuno - Pabora cnana B
CpPOK, pacueTHas U
rpadudeckas 4acTH
BBINOJIHEHBI BEPHO, JTHOO
HUMCIOTCA HEAO0UYCTHI, HE
BJIMAIOIIINC HaA KOHeqHLIﬁ
pe3yIbTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y 10BIIETBOPUTENBHO - B
pacyeTHOM YacTH €CTh
3aMEYaHMsl, METOJ
BBITIOJTHEHUS TpadudecKon
4acTU BbIOpaH BEPHBIN

HeynoBieTBopuTensHO - B
pacueTHoM u rpaduyeckoit
4acTsAX €CThb rpyOble
3aMeyaHusl.

3amauue ua PI'P Beigaercsd na

MIEPBOM 3aHSTHHU
COOTBETCTBYIOLIETO pa3aeia
JUCIMINIMHEI U CJaeTCs 110
OKOHYaHUH U3Yy4YECHHUS
COOTBETCTBYIOIIETO pa3zena
gucnuruHel. PIT'P noipkHEL
OBITH BBIIIOJIHEHEI U
0(hOpMIICHBI B COOTBETCTBUH C
TpeOOBaAHUSIMU METOANYECKUX
yKa3aHu# Kaeapsl.

KonrponbHas pabora

OtinnuHo - PaboTa BEICOKOTO

Ka4yecTBa, YPOBCHb
BBITTOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
CoJIepKaHNE Kypca OCBOESHO
MOJIHOCTBIO, 0€3 MPoOesoB,

HE00X0/IMMBbIE PAKTUYECKUE
HaBBIKH PabOThI C OCBOCHHBIM
MaTtepuagoM chOpMUPOBaHBI,
BCE MPETYCMOTPEHHBIE
porpamMmoil ooydeHus
yueOHbIe 3aJaHHs BBITIOJHEHBI,
60 HEKOTOPBIE U3
BBIITOJIHEHHBIX Sa)IaHI/Iﬁ
coJiepKaT He3HAuYUTeIbHbIe
OLIMOKH

Xopouio - YpoBeHb
BBITIOJTHEHUS paOOTHI OTBEUAET
0O0JIBIIMHCTBY OCHOBHBIX

3amuTa TEMbI BKIHOYAET
pelIeHue 3a1a4 B Ay JUTOPUH B
TEYEHHUE OJTHOM Iapel U
IIPOXOJMT ITOCIIE U3YUYECHHUS
COOTBETCTBYIOILETO

paznena. bunersl coctoAart u3
BOITPOCOB, MO3BOJISIOIINX
OLICHUTbH C(HOPMUPOBAHHOCTh
KoMmeTeHui. Ha oTBeTHI
otBoauTcd 1,5 4Jaca.
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TpeOOBaHU, TEOpEeTUYECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIbl He
HOCSAT CYIIECTBEHHOTO
XapakTepa, HeoOXOMMbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOEHHBIM MaTepHUajIoM B
OCHOBHOM c(hopMHUPOBaHHI,
HEKOTOPbIC BUAbI 3aJaHUI
BBINOJIHEHBI C OIIMOKaMHU.

Y 1OBJIETBOPUTEIHHO -
Teopernueckoe conepxaHue
Kypca OCBOCHO YaCTUYHO,
HE00XOAMMBIE IPAKTUYECKHE
HaBBIKH PaOOTHI HE
chopMHUPOBaHBI, OOJBITUHCTBO
MPEyCMOTPEHHBIX
IIpOTrpaMMOH 3aJJaHUl He
BBINOJIHEHO; TIPU
JOTIOJTHUTEITbHON
CaMOCTOSITEIILHOM paboTe Hal
MaTepHaIOM Kypca BO3MOKHO
MOBBIIIICHUE KAaUeCTBA
BBIIOJIHEHUS YICOHBIX
3a/1aHUM.

HeynoBieTBOpUTENBHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBbIKU Pa0OTHI HE
c(OpMHUPOBAHBI,
IIPEYyCMOTPEHHBIE
IIPOrpaMMOil 3a1aHUs HE
BBITIOJTHEHBI

TecTupoBanue no NpoAeHHON
TEME

Tect conepxur 20 3ananui,
MpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET 1
6amty. Bpems tectupoBanus -
30 munyT. CTyIEeHTY
MIPEOCTABIISICTCS IBE TIOMBITKA
JUIsL IPOXO’KICHUS TeCTa.
MaxkcumanbHast OIIeHKa 3a TeCT
- 20 6annos. TecT cuutaercs
YCIICITHO TIPOWICHHBIM, €CITH
CTyZEHT jan He meHee 60%
MPaBUIIBLHBIX OTBETOB (HaOpai
He MeHee 12 6aioB).

TectupoBanue
OCYIIECTBIISETCS, TMO0 MpH
ITOMOIIA KOMITbIOTEPHOU
CHCTEMBI TECTUPOBAHUS, THO0
C UCIOJIB30BAaHUEM BBIJAHHBIX
TECT-33JaHUI Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeMm
OCYILIECTBIISIETCS IPOBEPKA
TecTa dK3aMEHAaTOPOM U
BBICTABIIIETCS OLICHKA
COTJIaCHO METOJIUKH
BBICTaBJICHUS OLICHKH.
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HIkana oueHMBaHUS MPOMEKYTOYHOM aTTECTANMM: IK3AMEH.

[Ixama onieHnBaHus Omnucanue

BrimonHeHs! Bce BBl y4eOHOU paboThI, IPETyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyAEeHT IEMOHCTPHPYET COOTBETCTBHE 3HAHWUH, yMEHUH,
HaBBIKOB MPHUBEIEHHBIM B Ta0lMLAX IIOKa3aTeNsM, OIEepUpyeT
OT1nu4HO IpUOOPETEHHBIMU 3HAHUSIMM, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTYallMsX MOBBIIIEHHON CIIOKHOCTH, HE MCIBITBIBACT 3aTPYyIHEHHM
IIPM AHAJIUTUYECKUX Ollepalusax, NEPeHOCEe 3HAHUN M yMEHUH Ha
HOBBIE, HECTAHAAPTHBIE CUTYALMH.

BrimonHeHs! Bce BBl y4eOHOU paboThI, MPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyZeHT IEeMOHCTPHUPYET YaCTUYHOE COOTBETCTBHE 3HAHHH,
YMEHHH, HaBBIKOB TNPUBEICHHBIM B TaONUIAX MOKa3aTelsiM,
OlepHpyeT MPHOOPETCHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBIKAMH,
OPUMEHSET MX B CUTYalMsX MOBBIIIEHHOW clOXHOCTH. [Ipm sTOoM
MOTYT OBITh JIONYIIEHBl HE3HAYUTEIbHBIE OIMMOKH, HETOYHOCTH,
3aTpyJHEHUS MPU aHATUTHYECKHX OIepauusix, MEepeHoce 3HaHWH U
YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYallNH.

Xopomo

BoinonHeHs! Bce BUJIbI y4eOHOH pabOThI, IPEIyCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyZEeHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TabiuIax IOKa3aTelsiM,
Y 10BIETBOPUTEIBHO JIONYCKAIOTCA 3HAYUTENbHbIE OINMOKH, MpPOSBISIETCS OTCYTCTBHE
3HaHUM, YMEHMH, HABBIKOB 10 psAxy IIOKa3aTele, CTYIEHT
UCHBITBIBACT 3HAUUTENbHbIE 3aTPYAHEHUS MIPU  ONEPUPOBAHUU
3HAHUSAMH U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

He Bemomnen oguH wuiaun  Oosee  BUAOB  yueOHOW  paboTHI,
NpPETyCMOTPEHHBIX y4eOHbIM TIaHOM. CTYAEHT JIeMOHCTPUPYET
NOJTHOE OTCYTCTBHE WIIM HEJOCTaTOYHOE COOTBETCTBHE 3HAHHMH,
YMEHHIA, HABBIKOB TIPUBCICHHBIM B TaONHUIAX MOKa3aTeIsIM,
JIONYCKAIOTCS 3HAYUTEJbHBIC OIIMOKH, TPOSIBISIETCS OTCYTCTBHE
3HAHWH, YMEHU, HABBIKOB MO PsAY MOKa3aTenei, CTyJACHT He MOXET
ONEepUpPOBaTh 3HAHUSMH M YMEHHSIMU TIPH UX TIEPEHOCE Ha HOBBIC
CHUTYaIlUH.

HeynosnersopurensHo

7.3. OneHo4HbIe CPeACTBA
7.3.1 Tekymmii KOHTPOJIb
Komnnexm 3a0anuit ons evinonnenus pacuemuo-zpaguueckux paoom (PI'P)

PrP Nol, uacmpb 1

-1 1 0 2 0 2
A=|1 3 2 B=0 -3 3
3amanue Nel. JlaHBI MATPHIIBI 40 -3/, -l

. 2 T
Beimonuuts neiicteus: A +8B°

2 2 _
3aznanue Ne2. [IpooskuTh JaHHOE MATPUYHOE PABEHCTBO (24+3B)" 44" ~64B =1

Y IPOBEPUTH €ro Ui MaTpull 4 U B 13 nepBoro 3a1aHusl.
3aganue Ne3. BorunciauTh onpenenuTeslb ABYMs CIocO0aMu: pa3ioKeHHEM IO EPBOH CTpOKe U
pa3I0KEeHUEM I10 TIEPBOMY CTOJIOIY.
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1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1

3amanue No4. J{ns naHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0

-1 2 3

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

(3G ()

3ananue No6. Hailtu panr MaTpHIlbI.

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

3 -8 2 6 20

PI'P Nol, 3a0anun no pewienuto cucmem JUHEUHbIX a12e0pauiecKux ypasHeHuil
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Cnenarb npoBepKy.

X +4x, —x; =-2

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

3x,+6x, —2x; =1

3ananue No2. Pemuth cucremy u3 Nel meTogoM oOpaTHON MaTpHIIBI.
3amanue No3. Pemmuth cuctemy u3 Nel meromom ["aycca.
3apanue Ne4. Pemuth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiitu oG1ee pemenue u
YaCTHOE pelIeHUE.
X +x,+2x,+3x, =5
3x,+2x, —4x;, - 2x, =1
5x,+4x, + 4x, =11
3apanue NeS. Pemmth otHOpOoHYIO cucTeMy MetoaoM ["aycca. Haittu oOmiee 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, wacmo 2

» 1 P Opa3yroT 6a3uc B MPOCTPAHCTBE U PA3TIOKHUTh

3aganue Nel. Tloka3ark, 4TO BEKTOPBI " 0
2),n=(2,0,3),p=(-2,-11),a=(5-4,13).

m
m=(1, -1,

BekTOp ¢ 110 ATOMY Oa3uCYy:

3amanue No2. Jlanwl BekTopbl 7 u " BbuicHuts — KOJUTMHEAPHBI JI BEKTOPHI ¢ 1 b

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

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

3aganue No4. Jlan ecn

Bajanne Ne5. Tlpu kakux 'x' BekTopsl @ n b NepIeHIUKYIAPHBI?
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a=(x;1;-4),b =(x-3;12;x).

Bamanne Ne6. HaiiTu mioma s mapasiesorpaMma, IOCTPOSHHOTO Ha BeKTopax & u b

_ A .
a=2m-5n,b=m+n,|m|=12,|n|=3, (m, M=
3amanue Ne7. Haittu mnomans tpeyroasuuka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
ab

c
3ananue No8. JlaHbl BEKTOPHI >~ . BpISICHUTB — KOMILJIAHAPHBI JIU BEKTOPHI. ECiiM BEKTOPHI HE

KOMIUTaHAPHBI, TO HAUTH 00beM MapajuleNienuie1a, HOCTPOSHHOT0 Ha BEKTOpax a,b,c u
OTIPEICITUTh — KaKyl0 TPOUKY OHH 00pa3yIoT.
a(l;—1;5),b (2;4;_2)’5(3;0;1).

3aganue No9. Jlns nuHEHHOTO onepaTopa 4 3a1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
de,, de,, 4 s, anucarn MaTpHIly onepartopa A B 6a3uce €12 €22 €5 y yaiiu obpa3
leMeHTa X |

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

x=2e —4e,+e,

3aznanue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUSI U COOCTBEHHbIE BEKTOPHI IMHEHHOTO OIlepaTopa,

-4 1
3aJJaHHOTO B HEKOTOPOM Oa3uce mMaTpuLei
PI'P Ne 1, uacmob 3
3ananue Nel. [lpsmas l IIPOXOauT Yepes Touky A mapaniensHo BeKTOpY q. IIpsmas L,
TIPOXOIHUT Yepe3 TouKy B mepnenaukynspHo BeKTopy N Haiit TOUKY IIEPECEUYECHHUs IPSIMBIX U

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

yroJI MEeXAy HUMH, €CIH
/ { .
3ananue No2. Jlana npsmas . [Ipsmas 2 mpoxoaut uepes touku A u B . Haittu paccTostHmE OT

TOYKHU IE€peCeYCHUs NPSIMBIX l U 4 JI0 IPSAMOU [3.
/- x=—8t-3
Py =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.

3aganue Ne3. Haiitu paccTosiHUE OT TOUKU M, 110 ockoctn & | mpoxosmeit uepes Touky A
TepIIeHINKYISPHO BekTopy /! | ecin M, (0;1:7), A(2;-1;4), 1(6;22;-3).
3ananue Ned4. Haiitu yroa Mexay iockocTbio & ¥ IIIOCKOCTHIO B , IPOXOASIIEH Yepe3 TOUKH
A, B " C’ comn @ Sx+y+4z-28=0, A(5;2,5),B(3;7,0),C(—4,-3,-1).
3asanue NoS. 3anucarth KAHOHUYECKUE YPAaBHEHUS MIPSAMOM, 3aJaHHOW OOLIMMH YpaBHEHUSIMH.
xX+2y—-9z-10=0;
{3x+4y+82—24= 0.

3aganue Ne6. HailTu TOuKy nepecedeHus npssMon ! v mockocrn & n YTOJ MEXY HUMU.

Tl DU S VS DS
3 4 2

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

. / [
NePHEeHANKYIAPHO TIockocTn & . HaiiT yros Mexxay npsiMbIMA ' ¥ 2 ¥ BBISICHUTB — JIEXKAT JIN
OHH B OJIHOM IUIOCKOCTH UJIU CKPELIUBAIOTCS.
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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
Bajnanue Ne8. Jlnst namuoit kpusoit 49 25 yKa3zaTb (DOKyChI, SKCIIECHTPUCUTET,
nupekTpuchl. [loctpouts KpuByI0, 1300pa3uTh (HOKYCHI, AUPEKTPHUCHI.

9x* —25y* —18x+200y - 616 =0

3aganue No9. IlpuBecTn ypaBHEHHE KPHUBOM K

KaHOHHUYCCKOMY BUAY U NOCTPOUTH KPUBYIO.

Ilpumepul 6apuanmos KORmMPOILHLIX PAOOM
Bapuamnr.

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. BBIUHCIUTh ONpeeInTeNh IPUBEICHUEM K CTYIIEHYATOMY BHTY
4. Haiitu matpuity, oOpaTHyto faHHOH (a). Pemnth MaTpuuHoe ypaBHeHue (0)
1 2 1

3 -5 3 1 -4) (—2 3 5}
WX =
(@) 2 7 -l (6)(—3 4 3 -1 0

5. Pemutsb cucreMy ypaBHEHUH. YKa3aTh oOlIee U OJIHO YaCTHOE peleHue (a).
Pemnth cucreMy ¢ moMoIibp0 o0OpaTHOi MaTpuilsl u o hopmynam Kpamepa (6)

4x,+9x, —5x;,—8x, =5 X +2x,+x;,=5

3x,4+7x, = 2x;—4x, =4 3x,=5x, +3x; =7
() 2x, +5x, +x;+3x, =3 ©) 2x, +Tx, —x; =13
Bapuant [
1. Pacniucats pasnoxenue Bektopa X mo Bekropam P> 9"
x:{S,—IZ,l} p={1,—3,0} q:{l,—l,l} r={0,—1,2}
2. Konnuueapus! 1 Bektopsl ¥ u 9?2
a={2,0,1} b={-231} p=2a+2b g=3a-2b

AAAA,

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 mUpaMuUIbI

B) JUTUHY BBICOTHI, OMYIIIEHHOW Ha TPaHb 44,4,
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A A A,

') HAalTH AJIMHY MEIUaHbl, IPOBEICHHYIO U3 BEPIIUHBI I K pedpy

4. BBIYHCINTD MUIOMA b TAPAIIEIOrPaMMa, TIOCTPOSHHOT0 Ha BekTopax @ n 0 @ — yrom mexnay
[ (A}

'] [AY

sektopamu P u 4

Jlat i A _E
a=2p+q b=p-3q |P\=2,|9|=2, “T4
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

2. BoInucarh KaHOHHYECKOE ypaBHEHHE IpsMoit: ~ Y 3z2+6=0

x=2 y=-3 z+l

1 1 -4 g Xty+2z-9=0

(0;-1;3) "

3. Haiiti Touky nepeceyeHus IpsMOM U IMIIOCKOCTH:

i A P gl P
4. Hatitu TOYKY 1 CUMMCTPUYIHYIO TOYKC OTHOCHUTCIIbHO IIPAMOU * .

x-1_ 'y =z

1 -1 1

5. Hanicarts ypaBHEHHE IUIOCKOCTH & MPOXOJSAIIEN Yepe3 TOUKY My HEPIICHINKYIISPHO
(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 3a0anuii 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. PelwuTh MAaTpUUHOE ypaBHeHne \ > 4 3 -1 0

X +2x,+x,=5
3x,—5x, +3x, =7

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

2.1. Harucats pasnoxenne Bextopa ¥ 1o sexropam 9" X~ {57121  P= {1.-3,0} :

g={L-1L1} r={0,-12}

2.2. BBI4HCITHTD IIOMA b TAPAILIEIOrPaMMa, OCTPOSHHOTO Ha BekTopax & u P 0 — yrom mexay
iy (&)

sexktopamu P u 4

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 pebpy 4,4,

x=2 y-3 =z+1

Haiiti nnmuny Meauanbl, NPOBEIEHHYIO U3 BEPIINHBI

3.1. HaiiTu TOuKy nepeceyeHus npsiMoi 1 IIOCKOCTH: | I —4

P

3.2. Haittu Touky ‘1 cummerpuunyro Touke  oTHOCHTENBHO IPAMOIL [

x—l_l_
1 -1

1

. M
3.3. Hamucatp ypaBHeHHe Mm1ockocTd & mpoxojsiiel yepes TOUuKy ~ ¢ W NepreHIuKYIIpHO

IpAMOi (MM). M0(3;2;0), M, (4;1;5)’ M, (2-1:4)

2 2
4.1. Jlana kpuBasi BToporo mopsiaka * + 4~
KPUBOMU U ITIOCTPOUTH €€.

! r r
4 2. CocTaBuTb MaTpHLLY nepexoza ot Gasnca €:€:€ g Gasucy ¢ %%
= Zel +e2 +e}, L-, —e, 82 +e1; e —e, +2e, +e

7.3.2 IIpoMexyTOYHASI ATTECTALUSA

Bonpocuwl k sxkzameny (1 cemecmp ounoit ¢popmor 00yuenus)

, €CIIh

u x+y+2z—9:0_

P(0;-1;3) "

12x+16y+16 =0 TJonyunrs KaHOHMYECKOE ypaBHEHNE

MaTpHIibl, TUIIBI MaTPHII.

Onepauuy ¢ MaTpullaMu, UX CBOMCTBA.

YMHOXEHHE MMPAMOYTOJIBHBIX MAaTpPHUII.

MatpuyHas ¢opma 3aIUCH CUCTEMBI TMHEHHBIX anreOpanyecKux ypaBHEHHIH.

Onpenenureny U UX CBOWCTBA.

ITonsTue OIpCACIINTCIIA. MI/IHOpLI n anre6pqueCKI/Ie JOITIOJIHCHHUA.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE MIOHATHUS U
OlpesIeIIeHusl.

ITpaBuio Kpamepa penieHrst CUCTEM JTMHEMHBIX YPaBHEHUM.

OOparHas MaTpHIa U €€ BEIYUCIIEHHE. Y CJIOBUE CYIIECTBOBAHUS 00OpaTHON
MaTpULbL.

Pemenne cucreM JIMHEHHBIX anredpandeckux ypaBHEHUN METOJ0M 0OpaTHOM
MaTpULBL.

Merop ['aycca pemenus CHCTEM JTMHEHHBIX YPABHEHUN.

Penienue ITPOU3BOJIBHBIX CUCTCM JIMHENHBIX ypaBHeHHfI MCTOAOM Faycca.

Panr marpunel. Teopema Kponekepa — Kanemn.

OpnHOpoIHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUH. Kpurepuii cymecTBoBaHUs
HETPUBHAJIBHBIX PELICHUH.

[TousTue BCKTOpa U JIMHEMHbBIE OIncpalu Had BCKTOpaAMH, CBOMCTBa onepauﬂﬁ.

Jluneiinas koMOMHAIIVST BEKTOPOB.

JIvHeiiHasg He3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTh T€OMETPUUECKUX BEKTOPOB.

Kpurepuii TMHEHHON 3aBUCUMOCTH.

[Tonsitue 6a3uca. Koopauuarsl BekTopa.

OpTOHOpMI/IpOBaHHHﬁ Oaszmc. Paznoxxenue BCKTOpA 110 BEKTOpam Oaswuca.

YropsgoueHHas Tpoiika BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHIE BEKTOPOB B
OpPTOHOPMHPOBAHHOM Oa3uce.

YcaoBus OPTOIrOHAJIbHOCTHU, KOJJIMHCAPHOCTH N KOMIUIAHAPHOCTHU BCKTOPOB.

JInHelHbIe IPOCTPAHCTBA.

OIlK-1
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Matpuiia nepexoza ot 6a3uca kK 0a3ucy.

CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUSI MATPUIIBI.

Cuctembl KOOpAMHAT. JekapTOBBI MPAMOYTOJIbHbIE KOOPIUHATHI HA TNIOCKOCTH U B
IIPOCTPAHCTBE.

HOJ'IHpHaH CUCTCMaA KOOPpAMWHAT.

Pa3nuyHble TUIIBI YPABHEHUH IIJIOCKOCTH U NIPSMOM.

Brrunciienre pacCTosiHUM MEXAy TBYMsl TOUKaMH, TOYKOW M IIPSIMOM, TOUKOH U
IJIOCKOCTBIO.

Brrunciaenue PACCTOSAHUA MCKAY CKPCIIMBAOIIUMHCA ITPSIMBIMH.

Brrancnenue YIJI0B MCKAY ABYMA IIPAMBIMU, HpﬂMOﬁ " IINIOCKOCTBIO, ABYM:
IIJIOCKOCTAMMU.

KpuBbie BTOPOro nopsiika uX reOMETpU4ECKHe CBOMCTBA U YPaBHEHUS.
IIpuBeieHre KpUBOM BTOPOro MOPsIKAa K KAHOHUYECKOMY BUAY.

KaHonunueckue ypaBHeHUs AJUTUIICa, TUIEPOOITBI, MapadoJIbl.

YpaBHEHHE IOBEPXHOCTH BTOPOTO NOPsIJIKA.

Kanonunueckue ypaBHeHHUs cepbl, JIUIUIICOHA, KOHYCOB, TUIIEPOOIONIOB,
1apaboIonI0B.

TunoBble BApMAHTHI OWJIETOB
o aucuuiuinae «JIluneiinasi anredpa»

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUICKOI ®EJIEPAIIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE

YYPEXJEHUE BBICILIET'O OBPA30OBAHUA

«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»

(MOCKOBCKHWM MOJINTEX)

Hucuunnuna «JIuHeiHas anre6par»
Kypc 1, cemectp 1
3K3AMEHAIII/IOHHI)II7I BUWIET

1. Onpenenuteny U UX CBOUCTBA.
1 2 -1 2
2. Pemute MaTpuuHOe ypaBHeHue AXB=4 ecnu .
{xl +2xy =1
3. Pemuth cucteMy MeTo10M 00paTHOI MaTpPHULIBI 2 =3n =12,
4_ I[aHI)I BeKTOpBI a= (_5’93 8)1 b= (_33 I,—2), c= (_81 101_I 0)

onu. Eciu Her, HaiiTi 06beM Mapanienenurnea, MOCTPOEHHOro Ha BeKTopax &-0:¢-

5. Haiiti yron mexay BeKTopamu a=01-2-2) y b=@201)

YTBepxkaeHo Ha 3acenanuu kadenpsl Matematuka» « 31» 03 2026 r., mporokon Ne 7

3aB. kadeapoit O.M. bapanosa / /

. IIpoBepuTh — KOMIUIaHApHBI JIA
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MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

Hucnunmuna  «JIuHeiHas anreOpay
Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHBIU BUIET

1. Jlunetinas komOunanus BektopoB. baszuc. Koopaunats! BekTopa.
1 2 -1
A=|3 1 0
.
2. Brruncnuts onpenenurens Matpunsl ¢ =4 | ecnu o1 1)
4x; —2x, 4353 =12,
X +5%, =3x; =1,
o 2I1 +3x2 —2)(3 =3.
3. Pemure cucrtemy ypaBHeHuit merogom ['aycca
4. [Toka3ath, 4YTO BEKTOpHI "~ -L2) =203  p=(2-LD o0pasyloT 0asuc B
MIPOCTPAHCTBE.
5. Jano oOmiee ypaBHEHUE MPAMOM —2x+3y=5=0- Hanucare: ypaBHEHHUE MPSIMOM C

YII0BBIM KO3 GUIIMEHTOM; ypaBHEHUE NPSIMOI B OTpEe3Kax; HOPMAalbHOE YPaBHEHHE MPSIMOM.

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

Jl5is mpoBesieHus TPOMEKYTOUHOTO KOHTPOIIS 3HAHWN CTYJIEHTOB B JHUCTAaHIIMOHHOM (opMaTre B
pa3paboTaHHBIX Kadeapoi «MaremaTrkay OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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