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1. emnn,
AUCUMILIUHE

3aa4d M IUIAHHpPYeMble pe3yJbTaTbl O00y4YeHHMs IO

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

- BOCIIUTaHHE Y CTYJCHTOB O0IEil MaTEMAaTHYEeCKOM KyIbTYpHI;

- NpuoOpeTeHHue CTYJEHTaMH ILIUPOKOro Kpyra MaTeMaTH4YeCKUX 3HAHWUW, yMEHUH U
HaBbIKOB;

- Pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY U JIeTYKTUBHOMY MBIIIJICHUIO HAPSITy
C pa3BUTHEM MaTEMaTHUYECKONH MHTYULIUU;

- YMEHUE CTYJCHTaMU Pa3BUBATh HABBIKM CAMOCTOSTEIHHOIO U3yYEHHS y4eOHON U HAyYHOU
JUTEPATyphl, COAEPIKALIEH MaTEMaTUUECKUE CBEJICHUS U PE3YJIbTaThI;

- TOJATOTOBKY CTYJIEHTOB K JESITeNbHOCTU B COOTBETCTBUM C KBaTU(UKALMOHHOU
XapakTEepUCTHKOW OakajgaBpa 1O HalpaBlIEHHIO, B TOM dYucie (OPMHPOBAHUE YMEHHU
UCIIOJIb30BaTh OCBOGHHBIE MaTEMaTHUYECKHE METO/IbI B MPOPECCUOHANIBHOMN J1€ATEIbHOCTH.

- TOJrOTOBKY BBICOKOKBAIM(DHUIMPOBAHHBIX KaJapoOB, BOCTPEOOBAaHHBIX B YCJIOBHSX
u(ppoBoi TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTMYECKHX PHCKOB COBPEMEHHON IU(POBOit
HKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCUUIUTHHBI «JIMHeHas anredpa» cieayeT OTHECTH:

- OCBOGHHE CTYyJIEHTAMH OCHOBHBIX IOHATHH, METOJIO0B, (HOPMHUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO IOJITOTOBKY, HEOOXOIUMYIO JJIsl YCIIEITHOTO PEIIeHUs MPUKIATHBIX 3a7a4;

- (¢opMHUpOBaHHE y CTyJEHTa TpeOyemMoro Habopa KOMIIETEHIIMI, COOTBETCTBYIOIIUX €rO
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenue o qucuuiuivHe «JIuHeiHas anreGpa» HampaBiIeHO Ha (GOPMHUPOBAHUE y O0yYarOIUXCs
crenyrommx komnereHiwit B cootBerctBuu ¢ GI'OC 09.03.02 «MHDOpMAIIMOHHBIE CUCTEMBI U

TEXHOJIOTHUN», YTBEPkKAEHHBIM NpukazoM MunobpHayku Poccum ot 19.09.2017 N 926 (pen. ot
08.02.2021);

Koa n HammeHnoBaHnue
KOMIIETeHIINH

HH}II/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUU

OIIK-1. CnocoOeH npuMeHSTh
€CTECTBEHHOHAYYHbIE U OOIEUH)KEHEPHBIE
3HaHUS, METOJIBl MATEMATHYECKOTO aHAITN3a
MO/IEJIMPOBAHUS, TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS B
poeCCHOHATILHOM 1eATENbHOCTH

HOIIK-1.1. 3Hae€T OCHOBBI MAaTEMAaTHKH,
(bU3HUKY, BHIYUCTUTENLHON TEXHUKU U
MpOrpaMMHUPOBAHUS

NOIIK-1.2. ymeer pemiath cTaHapTHbIE
npodeccuoHanbHbIE 3a/1a4K ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIIENHKEHEPHBIX
3HAHUN, METOJIOB MaTEMaTUYECKOI0 aHAIN3a
Y MOJIEITMPOBAHUS

2. MecTO IUCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JuciunimHa OTHOCUTCS K oOs3arenbHON uacTu Onoka bl: Moayns «Marematudeckue
€CTECTBEHHO-HAYYHBIE JUCIUILIHHBDY.

E€ usyuenue obecrnieunBaeT H3yuyeHUE TUCIUTIINH:

B obazamenvrou wvacmu:



- MaTeMaTHYECKUI aHaJIN3;
- [Ipuxnannas rpaduka;
- Maremarudeckas JIOTMKa U JUCKPETHAst MATEMATHKA;
- BeeneHue B mporpaMMUpOBaHHUE;
- Teopus BeposiTHOCTENM M MaTeMaTU4ecKasi CTaTUCTHKA;
- UHcTpyMeHTalbHbIE CpeicTBAa MH(POPMALIMOHHBIX CUCTEM;

- OcHOBBI rpahUYeCKHX SI3bIKOB IPOTPAMMHUPOBAHIS;
- O0BEKTHO-OPUEHTUPOBAHHOE NIPOTPAMMUPOBAHHE;

- DIIEKTPOTEXHUKA U JICKTPOHUKA,

- SI3p1kM HHGOPMAIIMOHHOTO OOMEHa.
B uacmu s1eKmusHbIX OUCYUNIUH!

- TeXHOJIOTUH UCKYCCTBEHHOT'O MHTEILIEKTA B TPOU3BOJICTBE;
- UncnieHHbIe METO/TBI B KOMITBIOTEPHBIX BBIYUCIICHUSX.

OO61as TpyA0eMKOCTh IUCHUIUTHHBI COCTaBIIsIeT 3 3aueTHbIe equHuIlbl -108 yacos.

3. CTpyKTypa M cojep;KaHHe N CHUILTUHbI

3.1.  Bwuabl yueoHoii padoThl U TPY10€MKOCTh

n/n Buj yueOHoii padoThI KO;I;':;CTBO Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B Tom uucie:
Jlexumn 16 16
1.
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS 32 32
- JlaBoparopHble 3aHATHS - -
> CamocrosiTeibHas padora 60 60
IIpoMeskyTOoUHasi aTTECTALUSA
3K3aMEH D C)
Hroro 108 108

3.2. TemaTuveckuil MJIaH U3y4YeHUs TUCHUTLTHHBI

n/n

Pazpeanl/TemMbl

AUCHHUIIJIMHbI

TpynoemkocTsb, yac

Be

AyautopHas padora

Camo




ero Cemuna | JIaGop | ITpakr | €TOAT
Jle | pckue/ | atopH |muecka | €TPHA
KII |IPaKTUY | bIe i i
padoTt
5971 €CKHE |3aHSATH |IOArOT
3aHATHUSA b OBKa a
Pazgen 1. DineMeHTHI JJHHEHHONH
1 A 38 6 12 0 0 20
ajareopsbl
Tema 1. MaTpuiibl, IEHCTBUA HAL
11 PHIEL 6 2 2 0 0 2
MaTpHUIlaMHU.
Tema 2. Onpenenurenu, UX CBOMCTBA
1.2 | u BeIYMCIIEHUE. MaTpUyHas 3aIuch 6 2 2 0 0 2
CUCTEMBI JINHEMHBIX YPABHEHUM.
Tema 3. OOparHas MaTpuLa U ee
1.3 | Beruncienue. MarpuyHas 3anuch 6 0 2 0 0 4
CUCTEMbI JINHEUHBIX YPAaBHEHUM.
Tema 4. CucteMBbl THHENHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHGBIE ITOHATHUS U ONPEAECICHUSL.
1.4 P 8 2 2 0 0 4
Pemrenne cucremM TUHEHHBIX
ypaBHeHu# MeTonoM Kpamepa,
METOZOM 00paTHON MaTPHIIBI
Tema 5. Pemenne cucteM THHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
15 6 0 2 0 0 4
Marpuel. Teopema Kponekepa-
Kamnennn.
Tema 6. Meton I'aycca B
MIPOU3BOJILHBIX CUCTEMAX TMHEHHBIX
16 | P > 6 0 2 0 0 4
ypaBHeHUN. OTHOPOHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUMN.
2 | Pa3znen 2. BekTopbl. 34 4 10 0 0 20
Tema 1. JIunelinbie onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEIHbIE
2.1 | xomOuHaMKU BeKTOpOB. JInHelHo 8 2 2 0 0 4
HE3aBUCHUMBIE U JINHEHHO 3aBUCUMBIE
CUCTEMBI BEKTOPOB.
Tewma 2. IToustue 0a3uca.
Koopaunate! BekTopa.
2.2 P P 6 0 2 0 0 4
KonnuueapHocTb, OpTOroHaIbHOCTh U
KOMILIAaHAPHOCTH BEKTOPOB.
2 3 | Tema 3. CxansapHoe Mpou3BeIeHNE 6 0 2 0 0 4

BEKTOPOB U €ro CBOMCTBA. BekTopHoe




MIPOU3BE/ICHUE IBYX BEKTOPOB, €r0
CBOICTBA.

2.4

Tema 4. CMmenianHoOe MPOU3BEICHUE
TpeX BEKTOPOB M €T0 CBOMCTRBA.
Brruucienue oonema
napajuiejenumneaa. Y ciopue
KOJUTMHEAPHOCTH, OPTOTOHATIBHOCTH H
KOMILJIAHAPHOCTH BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3uC.
Brruucienue ckaiasipHOro, BEKTOPHOTO
Y CMEIIaHHOTO ITPOU3BEICHUI
BEKTOPOB, 33/IaHHBIX KOOPAMHATAMU B
OPTOHOPMHUPOBAHHOM Oa3uce.

2.5

Tema 5. JInuneliHble MPOCTPAHCTBA.
Pa3mepHoCTh M 0a31UC IMHEHHOTO
IIPOCTPAHCTBA.

Martpuna nepexosa ot 6asuca K
0a3ucy mpeodpazoBaHre KOOPAMHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
CoOcTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUS IMHEHHOTO
oreparopa.

Pa3zgea 3. KoMmiekcHbIe YACIA U
MHOI'0YJICHBI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. QopMbl 3aITUCH KOMILTEKCHBIX
qucen.

3.2

Tema 2. Onepanuu Hajx
KOMIUIEKCHBIMU YHCIIAMHU.
PasnoxxeHne MHOrOuUNIEHA HA
MHO>KHUTEIN OCHOBHAsI TEOpeMa
anreopsl

Pa3znen 4. Apaaurnueckas
reoMeTrpus

22

12

4.1

Tema 1. Cuctemsl KOOpAMHAT.
PaznuuHble TUIIBI ypaBHEHU
IJIOCKOCTH

4.2

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

4.3

Tema 3. B3auMHoe pacrnosioxeHue
IIPSAIMBIX HA IIJIOCKOCTH U B




IIPOCTpPaHCTBE. Boruncnenue
pPacCTOSIHUM MEXAY ABYMS TOUKaMH,
TOYKOM U NpsAMON. B3aumuoe
PacCIOI0KEHUE IUIOCKOCTEN.
Beluncnenue paccTossHUNA MEXKIY
TOYKOHU U TNIOCKOCTBIO

Tema 4. KpuBbie BTOPOro nopsika ux
reoMeTpUUYECKUe CBOMCTBA.
YpaBHeHuUs 3JuIUIICa, TUTIEPOOJIBI,
napa6oser O01ee ypaBHEHUE KPUBOH

4.4 6 2 2 0 0 2
BTOpOro nopsaaka. [Ipusenenue
KPHUBBIX BTOPOT'O MOPSAKA K
KaHOHM4YeCKOoMY BUy. [IoBepxHOCTH
BTOPOI'O IIOPsAIKaA

Hroro | 108 16 32 0 0 60
3.3. Conepxxanne pa3aeoB IMCUUILTHHbBI
BBenenue

[Ipeamer, 3amauu u conaepkaHue TUCHUIIIMHBL. OCHOBHBIC 3TAMbl PA3BUTUS JAUCIUIUIMHBIL.
CrtpykTypa Kypca, ero MeCTo 1 poJjib B IOATOTOBKE OakaiaBpa, CBS3b C IPYTUMH TUCIUTUTHHAMHU.

Pa3zgea 1. DiieMeHTHI JJMHEHHOH aJredpbl

Tema 1. MaTpuusl U onpeaeuTe/ .

[Tonsitue Matpuubl. Bunel Mmatpun. JleiictBust Hag marpunamu. Onepauuu Haja MaTpULlaMu
U UX CBOWCTBA. Onpenenurenu, uX cBoilcTBa W BbluMcieHus. [loHATHS MuHOpa U
anredpanvyecKkoro JONOJHEHUs. Pa3nokeHue onpenenuTens Mo AJIEMEHTaM CTPOKU WM CTOJOIA.
Beluncnienue onpeaenuTenei pa3auyHoro nopsaaka.

OOparHast MaTpulia U AJITOPUTM €€ BBIYUCIICHUS. DIIEMEHTapHble IpeoOpa30BaHusl MaTpPULL.
[TpuBeneHne MaTpUIlbl K JUaroHaJbHOMY WM TpanenueBUIHOMY BUay. MaTpuuHas popma 3anucu
CUCTEMBI JINHEHHBIX aredpandeckux ypaBHeHUH. PaHr MaTpuiibl.

Tema 2. Pemienune cucreM JTHHEHHBIX ajJredpandecKux ypaBHEHHIA.

CucteMbl NTUHEHHBIX anreOpandeckux ypaBHEHUMN, OCHOBHbIE MOHATHA. PemieHue cuctem
JUHEHHBIX ypaBHeHMH MeronoMm Kpamepa, meromom oOpartHoil Matpuiubl, MetogoMm [aycca.
Teopema Kponekepa — Kanenu. Penienre npou3BoJIbHBIX CUCTEM JIMHEWHBIX YPaBHEHUH METOJIOM
['aycca. PemieHne OAHOPOAHBIX CHCTEM JIMHEHHBIX YypaBHeHWH. Kpurepuil cyuecTBoBaHUS
HETPUBHAJIBHBIX PEIICHUM.

Paspen 2. DiieMeHTBbI BEKTOPHOM aJredpsnl

Tema 1. Jlunelinple omepauuy Haj BEKTOpaMHu, UX cBoicTBa. JIMHeiHble KOMOMHALWU
BEKTOpOB. JIMHEIHas 3aBUCMMOCTh M HE3aBHCUMOCTHh BEKTOpPOB. ba3nuc CHCTEMBI BEKTOPOB.
EnnHCTBEHHOCTH pa3nokeHus BeKTopa o 6a3ucy. OpTOHOPMUPOBAHHEIHN Oazuc.

Tema 2. CKaJ'ISIpHOC, BCKTOPHOC U CMCIIAHHOC MPOU3BCACHUSA BCKTOPOB, UX CBOMCTBA. Y CIOBHS
OpTOrOHAJIbHOCTHU, KOJUIMHCAPHOCTH, KOMIUIAHAPHOCTH BCKTOPOB. Brruncienue CKaJIIpHOTO,

8



BEKTOPHOTO W  CMEIIAHHOTO MPOW3BEIACHUN  BEKTOPOB, 3aJaHHBIX  KOOpJWHATAMH B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiineie npoctpancTBa. [loHarme Oa3zuca MPOCTPAaHCTBA T'€OMETPHUUECKUX
BeKTOpOB. [IpeoOpa3oBaHue MaTpHLbl JIMHEHHOTO onepaTopa Ipu mepexoie oT 6asuca k Oasucy.
CoOcTBeHHBIC 3HAUYCHHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMiiekcHBIE YHC/Ia 1 MHOTOYJICHBI

[Tonstue xomriekcHOro uwucia. DopMmbl 3amucl  KOMIUIGKCHBIX —uMced. JleHcTBusS Haj
KOMIUIEKCHBIMU unciiamu. @opmyna Myaspa. M3BiedeHne KOpHSA N-Oil MOJOKUTEILHON CTENECHU
U3 KOMIUIEKCHOTO yHcia. PaznoxkeHue MHOrowieHa Ha MHOkUTenu. OCHOBHas Teopema anreOphl.

Pa3znen 4. AHaIUTHYECKAS reomMeTrpus

Cucremsl koopauHat. JleKapTOBBI IPSIMOYTOJIBHBIE KOOPIMHATBI Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MI0CKOCTH

Paznuunble TUIIBI ypaBHEHUHN MJIOCKOCTHU U ypaBHEHUH NPsAMOH (Ha IUIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IBYMS TOUYKaMHU, TOYKOM U IIPSIMON, TOYKOM U IIIOCKOCTBIO.
Brruncnenue paccTosHUs MEXY CKPELIMBAIOIIUMHUCS MPSIMBIMH.

Brruncnenue yrioB MeKIy AByMsl IPSMBIMU, IPSIMOU U INIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.

Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPSAIKA

KpuBble BTOpOro mopsjaka, MX I€OMETPUUYECKHE CBOMCTBAa M ypaBHeHus. IIpuBeneHue kpuBon
BTOPOTO MOPAJAKA K KAHOHUYECKOMY BHUILY.

VYpaBHEHHE IOBEPXHOCTH BTOpOro mnopsaka. KaHoHudeckue ypaBHEHUS cdepbl, IIIMIICOMIA,
KOHYca, runepoosonia, napadoaonma.

3.4. TemaTuka NpakKTHYECKUX 3aHSITHH MO TUCHUILIHHE
«J/Iuneitnasi anredpa»

Ne 3ansTHS Tewma 3ansTus

1 Paznea 1. DiieMeHTHI JIMHEHHOI ajaredpbl. MaTpuiibl, 1eHCTBUSA
HaJ MaTpPHUIIAMH.

2 Omnpenenureny, UX CBOWCTBA M BbIYHMCIIEHHWE. MaTpUyuHas 3amuch
CUCTEMBI JINHENHBIX YPaBHEHUM.

3 OOpaTHasi MaTpUIla ¥ €€ BEIYHCIICHHE.
CucreMbl TMHEHHBIX aNreOpanyecKux ypaBHEHUH, OCHOBHBIE

4 MIOHATHSL U ONpeieNIeHus. Pelenne cucTeM JMHENHBIX YpaBHEHNN
MeTosioM Kpamepa, MeTo10M 00paTHON MaTpHUIlbl

5 Pemrenue cucreM JTMHENHBIX ypaBHEHUN MeTonoM [ 'aycca. Panr
Matpuuel. Teopema Kponekepa — Kanenu.

6 Meron ['aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEUHBIX YPABHEHUMN.

OHOPOIHBIE CUCTEMBI JIMHEWHBIX YPABHEHU.

Paznen 2. DuaemeHTBI BeKTOpPHOHl auredpbl. Bekrtopsl.
JIuneliHple omepanMM HaJ BEKTOpaMH, MX CBOMCTBA. JImHelHOe
7 IIPOCTPAHCTBO I'€OMETPUUECKUX BEKTOpOB. IloHsATHME JMHEWHON
KOMOMHAIMM BEKTOPOB. JIMHEHHO He3aBUCHMblE W JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[TonsitTne ©Oa3uca mNpocTpaHCTBA T'E€OMETPUUYECKUX BEKTOPOB.

8 Koopaunatsl BEKTOpa. OpTOHOPMUPOBAHHBIM 6azuc.
KonnuueapHocTh,  OpPTOTOHAJILHOCTH W KOMILJIAHAPHOCTD
BEKTOPOB.




CxangapHoe TpPOU3BEIACHUE BEKTOPOB M €r0 CBOMCTBA. Y CIIOBHE
9 OpPTOTOHAJLHOCTH BEKTOPOB. BekTopHOe mNpou3BeAeHUE NIBYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJJTMHEAPHOCTH BEKTOPOB

CMeniaHHOe NPOU3BEJIEHUE TpPEX BEKTOPOB M €ro CBOMCTBA.
Beruucnienne obbema mapajuienenuiena U nupamujbl. Y CIOBHE
10 KOMIUIAHAPDHOCTH ~ BEKTOpPOB.  BbluncieHwe  CKalsipHOTO,
BEKTOPHOI'O M CMEIIAHHOTO MPOU3BEACHUN BEKTOPOB, 33JaHHbIX
KOOp/IMHATaAMH B OPTOHOPMHPOBAHHOM Oasuce.

Jluneiinple mpocTpaHcTBa. Pa3mepHOCTh M 0a3uc JHMHEHWHOTO
MIPOCTPAHCTBA.

Matpuna mnepexona ot Oasuca k 0aszucy. IIpeoOpazoBanue
KOOpJIWHAT BEKTOpa TMpu U3MeHeHuu Oaszuca. JIuHeWHbIe
orepaTopbl,  JOEHCTBUS €  JMHEWHBIMH  OIEepaTOpamH.
CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUSI MATPHIIBI

11

Pa3znea 3. KoMmiekcHble YHCJIa H MHOTOYJIeHbI MHOXKECTBO
KOMIUIEKCHBIX uncesl. Dopmbl 3amucH KOMIUIEKCHBIX YHCEIL.
JlelicTBUs ~ Haa  KOMIUICKCHBIMH  4YHCIaMU.  PaziokeHue
MHOTOYJICHa Ha MHOXKHTEJIM, OCHOBHAsI TeOpeMa alreOpsl

12

Paznen 4. Anaauruyeckasi reoMeTpust
Cucrembl KOOpauHAT. Pa3nudnble TUITBI YpaBHEHUHN TIJIOCKOCTH

13

14 PasnuunHble TUOB ypaBHEHHH NpSMONW Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

15 B3auMHOe pacnonoxeHue IpsAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BpIunciIeHne pacCTOSHUN MEXKY ABYMS TOUKaMU,
TOYKOMW M  OpsAMOM. BbluMcieHue  paccTOsSHUSA — MEXAY
CKPEUIMBAOIIMMUCSA  IpsMBIMM. B3aumMmHOE  pacnosioxeHue
IUIOCKOCTEH. BbrunciaeHue paccTosSsHUM MeXAYy TOYKOW U
IJIOCKOCTBIO

16 KpuBple BTOpOro mnopsaka HX TE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHUs iMIca, runepoosisl, napadossl Obliee ypaBHEHHE
KpHUBOW BTOpOTO nopsiaxa. [IpuBenenne KpuBoil BTOPOro Mopsiaka
K KaHOHM4ecKoMy Buay. IIoBepXHOCTH BTOPOro mopsiika

4. YuyeOHO-MeTOAUYECKOE U HH(POPMALIMOHHOE o0eclieueHne

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

1. ®I'OC 09.03.02 «MHpopMaLIMOHHBIE CUCTEMBI U TEXHOJOTMM», YTBEP)KIEHHBIM NPHKA30M
Muno6puayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021);

2. Axkanemuueckuit  y4yeOHbIi  miaH 1o HampaBieHuto  noxarotoku:  09.03.02
«MHopmanrioHHble cucTeMbl U TexHonoruw». [Ipoduns: ABTOMaTH3MPOBAHHBIE CHCTEMBI
00paboTku nHpopManuu u yrnpasieHus. Popma odyuenus — ounas. 2025.

3. O6pazoBareapHas mporpaMma 1o HampapiieHnto moarotoBku: 09.03.02 «MubopmanroHHBIS
cucteMbl W TexHosorum». Ilpoduns: ABTOMaTH3UPOBaHHBIE CHUCTEMBI OOpPaOOTKU
uH(popmManuu u ynpasieHnus. @opma o0ydenust — ounas. 2025.

4. Va3 Ilpesunenra Poccuiickoit ®@enepaunn ot 01.12.2016 Ne 642 «CtpaTterun Hay4dHO-
TEXHOJOTHYECKOro pa3Butus Poccuiickoit denepanum.

5. Ilpukaz MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0  yrBepxkaenun llopsaka nOpUMEHEHUsS  OpraHU3alUsMHU,  OCYIIECTBISIOLIUMU
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00pa3oBaTeNbHYIO JIeATEIbHOCTD, 3JIEKTPOHHOIO oOydeHwus, JTUCTAHIIHOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUH MPH peain3aluy 00pa3oBaTeNIbHBIX TPOrPaMM».

4.2.  OcHoBHasi JuTepaTypa

1. 3abonorckuii B.C. JIuneiinas anreOpa U aHATUTUIECKAst TeOMETPHS (YIeOHBI KOMITJICKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3n-Bo UHOPA-M, 2022. 309 c. (Briciiee oOpazoBanue:
OakanaBpuar).

2. Cupotuna U.K. JIuneitHas anreOpa v aHaTUTHYECKAss TEOMETPHsI: MHTEPAKTUBHBIN KypC:
yueOHoe ocobue s By30B. CII6, M3a-o Jlans, 2022. 180 c.

3. Kypc nekumii mo JIMHEWHOW aireOpe W aHAIMUTHYECKOM Te€OMETpuHU: ydeOHoe mocobwue. //
Kynpsasues b.1O., Maram B.1., [lokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponusiii pecypc.]

4.3. JlomoJiHUTe/bHAs JIUTEpaTypa

1. Kpatkuii Kypc BbICIIEH MaTeMaTUKH [DIEKTPOHHBIM pecypc|: y4eO. - DIeKTpoH. HaH. -
Mocksa:  Jlamkos u K, 2017. - 510 c. [Pexum  poctyma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3ybkoB B.I'., JIaxoBckuii B.A., Mapteinenko A.M., Munocuer B.b., Ilymkape E.A. Kypc
MaTeMaTHUKH JIJIs1 TEXHUYECKUX BBICIINX Y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012. 400
IK3.

3. Unbun B.A., [lozuak O.I'. Ananutuueckas reometpus. M.: Hayka. ['maB. pen-us ¢usuxo-
MmaTeMm. JUT-pel, 1988. 224 c.

4. bexnemuies, J[.B. Pemenue 3ana4 u3 Kypca aHaJIUTHUECKON F€OMETPHUH U JTMHEHHOHN anreOpbl
[DnexTpoHHBIH pecypc]: yued. mocodue - DieKTpoH. naH. - MockBa: @usmatiur, 2014. - 192 c.
[Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ sxpana. ]

4.4. DaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBeneHue 3aHATHH W aTTeCTallMii BO3MOXKHO B JUCTAHLIMOHHOM ¢opMmaTe ¢ NPUMEHEHUEM
cUCTeMBbl JUcTaHIMOHHOro oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapont «MaTtemaTrkay 3JIEKTPOHHBIX oOpa3oBareibHBIX pecypcoB (DOP) mo BceM pazaenam
IIPOrPaMMBI:

Hazsauue D0OP

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

AHaINTHYECKAsI TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunelinas anrebpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTUYCCKAA TCOMETPUA

Pa3zpaborannbsie DOP BKIII0O4alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeneHuss paboOT B JUCTAHUMOHHOM (opMmaTe YCTaHABIUBACTCA OTACIbHBIMU
PacCOpsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH paboTe W/UiIH EHTPOM ydeOHO-METOINYECKON PabOTHI.

Ka)K}IBIfI CTy)IeHT 06ecnequ I/IHJII/IBI/IJIyaJ'H)HBIM HeOFpaHI/I'-IeHHI)IM )IOCTyl'IOM K 3J'I€KTpOHHOI71
OMOJIMOTEKE MOCKOBCKOIO IIOJIUTEXA
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 pasaciic: ((I_ICHTp MAaTEMaTHUYCCKOT' O 06pa3013aH1/1${»
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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);

[Tone3nbie yueOHO-METOAMYECKHE U MHPOPMALIMOHHBIE MaTepHaJIbl IIPEACTABICHbI Ha calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeueHs pecypcoB MH(POPMAIMOHHO-TEICKOMMYHUKAIMOHHON ceTn «HTepHEeT» A OCBOSHUS
JUCHHIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIulieH3MOHHOE U CBOOOHO PacpoCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHue
Ne| HammenoBanue | Pazpadorunk IO JocTynHOCTH Ccblika Ha Enunblii peectp
(npaBoobaanarten | (JMUEH3NOHHOE, | POCCHICKUX MPOrpaMM AJist
b) CBO0OHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHsieM
oe)

1 [Astra Linux | OOO JIuueH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 75

4.6. CoBpeMeHHbIe nIpodeccMOHATIbLHBbIE 0a3bI JAHHBIX U HH(pOPMaIlHOHHBbIE

CIpaBOYHbIC CUCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYNHBIX AJIA OCBOCHHUA NTUCIHUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc

HoctynHocTh

NudopManuOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co

HocTtynHa B cetn

WnTepHer 6e3

m/ .
OrpaHU4YCHUU
Mnpopmarmonnsie pecypeet Cetn | hitp:// www.consultant.ru | Toctymso
Koncynbrantl Iroc
[Topran ®enepanbHbIX
FOCYyNapCTBCHHBIX http://www.fgosvo.ru. HoctymnHo

00pa3oBaTeNbHbIX CTaHAAPTOB

BBICIICTO O6pa3OBaHI/I$I
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
WuTepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | JoctymHa B ceTu
ru/ WNurepuer 6e3
OTpaHUYCHU N

IIpodeccnonanbubie 0a3bl JAHHBIX

basa maHHBIX HaydHOU http://www.elibrary.ru JlocTymHO
AIIEKTPOHHON OMOIHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctrymHo
NOJIUTEMaTHIecKas peepaTUBHO-
oubmmorpadudeckas u
HaYKOMETPHUYECKas
(bubmmomeTpuueckas) 60aza TaHHBIX

5. MaTepuaibHO-TEXHUYECKOE o0ecredeHue TUCHMIIIMHBI

MarepuanbHO — TexHMUYecKast 06a3a yHHBepcUTeTa oOecreyrBaeT MpPOBEEHUE BCEX BHUJIOB
SaHHTI/II\/'I, npeaAyCMOTPCHHBIX y‘I€6HBIM IJI1aHoOM, U COOTBCTCTBYCT I[Cf/iCTB}GOHIHM CaHUTAapHBIM U
IIPOTUBONOXKAPHBIM IPAaBUIaM U HOPMaM.

Kadenpa «MaremaTtuka» He pacnojaraeT COOCTBEHHBIM ayJUTOPHBIM (OHAOM U
UCTIOJIb3YyeT YUeOHbIe ayAUTOPUH U3 0011ero (hOH1a YHUBEPCUTETA.

[Ipy HeoOXOAMMOCTM JUIsl TPOBEACHHUS HWHTEPAKTUBHBIX MPAKTHMUECKUX  3aHATUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToan4ecKue peKOMeHIaluu

6.1. MeToanueckue peKOMeHAAUMH ISl IPenoAaBaTeJis 0 OPraHu3auuu 00y4eHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAHHUE CTYJAEHTOB Ha TO, YTO NPAKTHYECKU BECh
M3y4aeMblil MU MaTepuan He TpeOyeT Kakoi-mnbo creruaibHON (IOTMOIHUTENBHOM) TOATOTOBKU
U BIIOJIHE MOXET OBbITh YCIIEUTHO U3y4Y€H, €CJIU CTYJIEHThl OyayT NMOCemaTh 3aHATUs, CBOEBPEMEHHO
BBHITIOJHATH JIOMAIllHUE 3aJaHHUs W TOJIb30BaThCS (NP HEOOXOAMMOCTH) CHCTEMOH ILTAHOBBIX
KOHCYJIbTAIlMM B TeUEHHE KaXA0ro ceMmecTpa. Bomenmme B Kypc MaTeMaTUKK Pa3/ieibl sIBISIFOTCS
KJIACCUYECKUMH, B TO € BPEMsI OHU MPAKTUUYECKH OPUEHTUPOBAHBI, TaK KAaK MMEIOT LIMPOKOE
pacnpocTpaHeHHe JJi pelIeHHs] pa3HOro poja 3ajady BHYTPH caMOW MaTeMaTUKH U MPHKIaJIHBIX
3ana4. VX OoCBOEHME NMOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, aprTyMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO M MUCBMEHHYIO peub, YCHENIHO NMPUMEHSATh HAKOIJICHHbIE 3HaHMS B MpodecCHOHaIbHON
JESATEIBHOCTH.
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HeoO6xomuMo ¢ camMoro Hauyana 3aHATHH PEKOMEHIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIONIHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTPa NaTh CIHCOK BOIPOCOB JJIA NMOATOTOBKH K
DK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLUIUIMHE CIeyeT 0053aTesIbHO TPOMH(POPMHUPOBAThH CTYIEHTOB
0 BuJe U popMe MPOMEKYTOUHOM aTTeCTAIMH 10 JUCIUIUIMHE, CPOKAX €€ IMPOBEICHHS, YCIOBUAX
JIOITYCKa K IPOMEXYTOUYHOM aTTeCTalliy, IPUMEHIEMbIX BUIaX IPOMEKYTOYHOIO KOHTPOJIS.

N3noxxeHne TEOPETUYECKOTO MaTepuala JOJKHO CONPOBOXKIATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, THIATEIbHO OTOOPAaHHBIMHU IPENOAABATENEM TaK, YTOOBI TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKM IpU PEIIEHUU 3aJaud HE OTBJIEKAJIM OT TIJaBHOTO: OCMBICIEHUS HUIEU U CYTH
IpUMeEHsAeMbIX MeTonoB. CileqyeT Bcerja YKasbplBaTh IIPUMEPBl ITPAKTUYECKOIO IIPUMEHEHUS
PAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U (popmyi.

[IpakTryeckue 3aHATHSA JOJDKHBI OBbITH OPraHM30BaHbI IIPENOJABaTENeM TakuM 00pa3oM,
4TOObI  OCTABAJIOCh BpEMS HAa MEPUOJUYECKOE BBINOJHEHHWE CTyIEHTaMHU HEeOOJBIION
CaMOCTOSITENIbHOW PabOThl B ayJUTOPUHU AJIS IPOBEPKU YCBOCHUS M3JI0)KEHHOI'O MaTepHaa.

[IperonaBaTens, BEAyUIMH MPAKTUYECKHE 3aHATHS, IODKEH COTJIacOBBIBATH Y4eOHO-
TEMaTUYECKU TUIaH 3aHATUH C JIEKTOPOM, UCHOJIb30BATh €IUHYIO CUCTEMY 0003HAaYEHUI.

[IperonaBaTemnto cieayeT M0OMBAaTHCS CHCTEMATHYECKOW HEMPEPhIBHON pabOThI CTYJCHTOB
B TEUEHHE CEMECTpa, HEOOXOAMMO BBIABIIATh CHIBHBIX CTYJCHTOB M IPHUBIIEKAaTh MX K HAY4YHOM
paboTe, K y4acTHUIO B pa3HOT'0 poja OJIMMIINAJaX U KOHKYpCax.

CTyZneHT AOKEH OIYIATh 3aMHTEPECOBAHHOCTD IIPENOJABATENs B JOCTHKEHUH KOHEYHOTO
pe3ynapTata: B NPHOOpPETeHUH OOy4YarOIIMMHUCS TMPOYHBIX 3HAHWW, YMEHUH W  BIAJCHUS
HaKOIJICHHOM nH(popManuei 11 pereHus 3a/1a4 B IpopecCuoHaIbHON e TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoxHO mpoBeAeHHME 3aHATUH M aTTeCTAllii B JUCTAHIIMOHHOM ¢opMare ¢ MPUMEHEHHEM
CHCTEeMBI JUCTaHIMOHHOTO oOyuenus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaremaTrkay ICKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mnpoBeneHuss paboT B JUCTAHLIMOHHOM (opMmare YCTaHABIUBAETCA OTAEIbHBIMHU
pacropspKeHUSIMU TTPOPEKTOpa Mo yueOHOH paboTe W/Uiu IEHTPOM yueOHO-METOIUYECKON pabOTHI.

6.2. MeTtoauyeckue yKa3aHusi AJs 00y4alOMMUXCHA M0 OCBOEHUIO
TUCHUTITHHBI

Pa3nesi: 31eMeHTHI JTUHEHOH aaredopbl

Martpuusl u onpeaenaurean. [Ipexe Bcero, CTyI€HT JOMKEH MOHATH, YTO MaTPUIIA — 3TO
Tabnuia yrcesn (mpuueM 3Ta TabJIMia MOXKET UMETh OJJMHAKOBOE YHUCIIO CTPOK U CTOJIOIOB, 8 MOXKET
OBITh U TPSMOYTOJBHON), a ONpEeAeNUTENb- 3TO YHCIO, 3aliChiIBa€MOE B BHJE KBaJApaTHOU
TaOJIMLIBI, TO €CTh ONPEAETUTENN CYILIECTBYIOT TOIBKO Y KBaJPATHBIX MaTpPHLI.

Crnenyet oOpatuTh 0c000€ BHUMAHKE HA OMEPALIMI0 YMHOXKEHUS MPSAMOYTOIBHBIX MATPHUI] U
IIOHATH, KaKHUM HOquaeTCSI HOprJIOK ManI/IIII)I — HpOH?;BC}IGHI/If{. OCO6€HHOCTB ManI/III TAKXE

COCTOMT B TOM, 4TO IIPOHM3BEIEHHE MATpHIl He IHepecTaHoBouHO, To ecth AB# BA Crenmyer
00s13aTeNIbHO YOeAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 33/1a4H.

BaxxupiM sBnseTcs noHstue oOpaTHOM MaTpuubl. Hajgo 3HaTh ycinoBHe CyIIeCTBOBaHUS
0o0paTHOW MaTpHIbl U AITOPUTM ee mocTpoeHus. Ilocie ee BBIUMCIIEHUS 11€7I€CO00pa3HO JenaTh

IIPOBEPKY MPABWIBHOCTH PEUICHUS, BBIIOJHHUB OIEPALHUI0 YMHOXKEHUS ATA=E (momkHa
MOJIYYUTHCS €AMHUYHAS MaTpUILIA)

[Ipu m3yueHuM ompenenauTeneld HaJO0 YETKO YCBOUTH MOHATUS MHHOpA, aIredpandyeckoro
JIOTIOJIHEHNs, 3HAaTh MHOTOYHWCJIEHHBbIE CBOWCTBA omnpenenutTens. /[[as OCBOEGHHsS TEXHUKH
BBIUUCIICHUS] ONpeAenuTene 1enecoodpa3Ho, BBIOPaB IMPOU3BOJIBHBIA ONpPENEIUTEeNb BbIIIE
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TPETHEro MOPSIKA, PACKPHITH €0 PA3IUYHBIMH CIIOCOOAMHU, TPUMEHSS PA3NIOKEHHUE U TI0 CTPOKAM U
o cronbmam. OOpaTUTe BHUMaHWE, KAaKHE CTPOKHU (CTOJOIBI) MPEANOYTUTEIbHEE BBHIOMPATH IS
PAaCKpBITUSL  ONPEACTUTENs, YTOOBI YHOPOCTUTH €ro BblYMcieHHE. OCOO0eHHO APPEKTUBHO
BBIUMCJICHUE OMPENEIUTENs] C MOMOIIbIO 3JIEMEHTApHBIX MPEoOpa3oBaHUM, MPUBOAAIIMX €ro K
TPEYrOJIbHOMY BHUJY.

[Ipu n3ydeHuu pemeHnii CUCTEM JIMHEHHBIX anreOpanyeckux ypaHeHui (CJIAY) obpature
BHHUMAaHUE, MPEXK/IE BCEro, Ha MOHATUE PELICHUs] CUCTEMBI U YCJIOBMSI CYIIECTBOBAHUS PELIECHUI B
3aBUCUMOCTH OT COOTHOUIEHUSI MEXy PAHIOM MATPHULIbI, PAHTOM PaCIIMPEHHON MAaTPULIBI CUCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHHH. OOparuTe BHHMaHHE HAa YCJOBHUSA NPUMEHEHUS (HopMys
Kpamepa u weroma oOpaTHOW MmaTpuibl. BHuMaTenbHo paszOepure NpUMEphl PELICHUS
NPOM3BOJILHBIX CHUCTEM JIMHEHHBIX ajreOpanueckux ypaBHeHHH wmeronoMm [aycca (BBemeHue
0a3MCHBIX M CBOOOIHBIX TIEPEMECHHBIX ).

Pa3nesi: JieMeHThI BEKTOPHOM aaredpnl

[Ipu u3yueHun nqaHHOU TeMbl OOpaTUTE BHUMAHNUE HA JIMHEHHBIC ONepalliy HaJl BEKTOPAMH,
Ha TOHTHSI JIMHEHHOW HE3aBUCUMOCTHU W JIMHEHHOU 3aBHCHUMOCTH BEKTOPOB, Ha (DyHIaMEHTaIbHOE
noHsiTue 0a3uca BEKTOPHOTO MPOCTPaHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pas3loKEeHUE
BEKTOpa 110 0asucy.

3HaTh ONpEeJEeIeHUE, T€OMETPUUYECKUE CBOMCTBA CKAJISIPHOT0, BEKTOPHOTO M CMEUIAaHHOTO
NIPOM3BEACHUST BEKTOPOB, (POPMYIIBI JJIsl MX BBIYMCIICHUS B BEKTOPHOW M B KOOPAMHATHON (opMme.
OO0s3aTenbHO 3HaTh W YMETh MPOBEPATH YCIOBHUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3pnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stom pasgene, mpexiae Bcero, Hag0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
pacliupeHreM TOHATUS JCHCTBUTENbHBIX YHCEN, 3HATh OMNpeleleHHe W Tpu (HOpPMBI 3amucu
KOMILIEKCHOTO yuciaa (anreOpandecKkyro, TPUTOHOMETPUYECKYI0 U TI0Ka3aTeNbHYIO),
F€OMETPUUYECKYI0 MHTEPIPETALNIO KOMIUIEKCHOTO YHMCJIAa M B3aUMHO-OJJHO3HAYHOE COOTBETCTBHUE
MEX/1y MHOXECTBOM KOMIIJIEKCHBIX YMCEJ U MHOXECTBOM TOUYEK KOMILJIEKCHOM IJIOCKOCTH. 3HATh
dopmyny DOiinepa. KomrmekcHble dncia MOXHO HM300pakaTh € TIOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHOM T1ocKocTH. [loaToMy onepannu cinokeHusl 1 BBIMUTaHUSI KOMIIEKCHBIX YHCET MOTYT
OBITH CBEICHBI K OTEPAIUsIM CIOKEHHUS U BEIYUTAHHS COOTBETCTBYIOIINX BEKTOPOB.

Hago 3Hath W yMeTh BBINOJHATH OIEpallMM YMHOXEHUS, JI€JI€HMs, BO3BEJIECHUS B
MOJIOKHUTEIbHYIO CTENEeHb KOMIUIEKCHBIX YHCEN, 3alMCaHHBIX B TPUTOHOMETpUYeckoil ¢opme,
M3BJICYEHMS KOPHS N-0OM CTENEHN U3 KOMILJIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHHMMaHHE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX 4YHCEN SBISETCA
3aMKHYTBIM, TO €CTh Jit00as anreOpanueckas ornepanusi HaJl KOMIUIEKCHBIMH YUCJIaMU HE BBIBOJIUT
3a mpeJesnbl 001aCTH KOMIUIEKCHBIX YHCElL.

Hazo 3HaTh pasnuyHble BUJIbI Pa3/IoKEHNU MHOTOWIEHA HA MHOKUTEIH I CIy4aeB, Korjaa
cpeau KOpHEeil MHorowieHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHHM. DTH CBeIEHUs OyayT
UCIIOJIb30BAThCS, HANpUMEp, B HMHTETPAIbHOM MCUUCICHMM TPU BBIUMCICHUM HHTErPajoB OT
IpOOHO-PAllMOHANBHBIX (DYHKUMN, TMPH pElIeHHH JWHEHHBIX OJHOPOAHBIX U depeHInaNIbHbIX
YPaBHEHUH N-TO MOPSJIKA C TOCTOSIHHBIMU KO PUITUEHTAMH.

Pa3pen: AHaMTHYECKAs reoMeTpus

[Ipy M3ydyeHUM aHaJIUTUYECKON TeOMEeTpUM CleAyeT, IpPEeXKIe BCEro, MOHATh, YTO €€ 3ajayeit
SBIISIETCS U3YYEHHE T€OMETPHUUECKUX OOBEKTOB MPU MOMOIIM aHATUTHUYECKUX METOAOB anreOpbl U
MaTeMaTUYeCKOr0 aHajdu3a. B OoCHOBE Takoro MoAxojAa JIEKUT METOJ KOOpAHMHAT, BIEpPBHIE
cuctemMaruuecku npumeHeHHs P. JlekapToM. OCHOBHBIE NOHATHSA T€OMETPUM (TOUKa, NpsiMas,
IUIOCKOCTh) SIBJISIFOTCSL HEOIpEAENsieMbIMU, U JUISI UX OMHCAHUS NMPUMEHSETCS aKCHMOMAaTUYECKU
METOJI, MO3BOJISIONIMKM YCTaHOBUTH B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
TOYEK MPSAMON M MHOXKECTBOM JIEUCTBUTENbHBIX YHCENT M, TaKUM OOpa3oM, BBECTU CHUCTEMY
KOOpJMHAT.
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Hano getko ycBouTh pa3nuuHble (POPMBI ypaBHEHHUH MPSAMON M IIOCKOCTH YMETh NEPEXOAUTH OT
oHOU (hopMbl K pyroil. Cieayer OCMBICIUTh U YCHEIIHO MPUMEHATh PELICHUs KIACCHYECKHX
3a/a4 aHAJUTUYECKONW TI'€OMETPUM O B3aMMHOM DACIOJIOKEHMM MPSAMBIX U IIJIOCKOCTEH, YMETh
OIPENeNATh YIJIbl U PACCTOSHUS MEXAY pa3IMuHbIMU T€OMETPUYECKUMU O0BEKTAMHU.

OTMeTuM B 3aKIIOYEHHE, YTO YCIEUIHOE HM3y4YeHHE NUCHUIUIMHBI «JIuHeiHas anrebpay,
npuoOpeTeHne HeOoOXOAMMBIX KOMIIETEHLUMH, YMEHUH M HaBBIKOB BIIAZICHHUS MaTeMaTHYECKUM
anmapaTroM TpeOyeT OT CTYIEHTOB OOJIBIION caMOCTOSITENbHON paboThl. OOpaTuTe BHUMAaHHE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HA CAMOCTOSTENIbHYIO pab0OTy B COOTBETCTBUU C YUEOHBIM IIAHOM,
0oJbI1IE YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUbl ayJJUTOPHBIX 3aHATHUI.

7. DoHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUSA Pe3yJbTATOB 00y4eHUsA

Jns KOHTpOJIA YCIIEBA€MOCTH M KauyeCTBa OCBOCHMS JHCLMIUIMHBI HACTOSAILIECH MOpOrpaMMOu
MIPEAYCMOTPEHBI CAEAYIOIIME BUABI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIIeBAEMOCTH (TEKYIIUIH KOHTPOJIb);

- NIPOMEXYTOYHas arTecTanus (3K3aMeH).

HaumenoBanue

KOHTPOJIA Kpatkast xapakTtepuctuka KOHTPOJIS
pe3ynbTaToOB pe3yJIbTaTOB O0YUCHHUS

0o0yueHus

Bun konTpOns
Ne i/ pe3yabTaTOB
oOyueHus

OO6yuaromumiicst B TE€UYEeHUE cemecTpa
Pacuerno- CaMOCTOSITENIbHO BBITIOJIHSAET PSJI pPacyeTHO-
1 rpadudeckas Texymuit rpadguueckux pabor mo Teme pazgena. [lpu
pabota MIPOBEPKE MPEIOIaBaTeb OICHHUBAECT KAYeCTBO
odopmIIeHHS, IPAaBUIBHOCTH PACUYETOB.

Pewenne KOHTPOJIBHOU paboThI
OCYIIECTBIIIETCS. HA  IIOCIEIHEM  3aHATHU
uzyyaemoro paszena. KonTpombHas pabota
Texymmit BBIIIOJIHACTCS WHJUBHUYaJIbHO KK IbIM
cryneHtoM. Ilpum mpoBepke mpemnojaBareisb
OLICHUBAET  MPABUJIBHOCTb  IPOU3BEIAECHHBIX
pacyeToB.

2 KonTponbHas
pabota

TectupoBaHue MNPOBOAUTCS HaA TMOCIEIHEM
3aHATUU H3y4aeMOM TeMbl. TecTupoBaHue
OCYILECTBIIsI€TCS, MO0  TpU  TOMOLIH
3 Tect Texymmit KOMIIBIOTEPHON CHCTEMBbI TECTUPOBaHUs, JTNOO
C UCIIOJIb30BAaHNEM BBIJJAHHBIX TECT-33/IaHUN HA
OymakHOM HocHTese. B pamkax TecTupoBaHus
IIPOBEPSETCS 3HAHNUE TEOPETUUECKOM Oa3bl.

[IpomexyTouHas arTecTamusi OOyYaroOMIMXCs B
dbopMe 3K3aMeHa TPOBOJAUTCSA MO pe3yabTaTam
BBITIOJIHCHHUSI BCEX BHUJOB Y4YeOHOW paboOTHI,
MPEAYCMOTPEHHBIX ~ Y4€OHBIM  IUIAHOM  TI0
4 DK3aMeH [TpoMexyTouHblif | JAHHOH NHCLMIUIMHE, TPH 3TOM YYHTBIBAIOTCS
pe3ynbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTHU
B TeyeHue cemectpa. OueHKa CTENEHH
JIOCTYDKCHHUST  OOYYAIOIIMMUCS — TUTAHUPYEMBIX
pe3ynbTaToB  OOy4YeHHs IO  JUCIUIUIMHE
MIPOBOJIUTCS MIPENO0/IaBaTeIEM, BEJIYIIIMM
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3aHATHUA 110 JUCHUIIIIMHC METOHOM,BKCHCPTHOﬁ

OIICHKH. ITo UTOram MPOMEKYTOYHOM
aTTecTallud 1O JUCHUIUIMHE BBICTaBISIETCA
OIICHKA «OTJIMYHOY, «XOPOIIOY,
«YAOBJICTBOPUTCIIBHO» 501048

«HEYOOBJICTBOPUTECIILHO)).

7.2.

Ikxaja 1 KpUTEPUN OLIEHUBAHMS Pe3yJIbTATOB 00y4eHus!

[Toka3zareneM OLIEHMBaHHMS KOMIIETEHIIMHA HAa pa3IUYHBIX dSTamax uX (OPMHUPOBAHUS SBISIETCS
JOCTHKEHUE 00YUJaIOIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCUUIUINHE (MOJYJIIO).

Kpurtepuu onenuBanus

IHoka3zaTennb
Hey/10B/IeTBOPUTEILHO | YI0BJIeTBOPUTEILHO |  XOpowIo OT/IM4HO
3HATh: OO0yyvarommiics OO0yvarommiics Oobyuaromuii | O0y9aromm
JIEMOHCTPHUPYET MOJNHOE | JeMOHCTPUPYET cs fics
TCOPCTHHCCKUC | greyTeTBHE MM HEIOJIHOE JIEMOHCTPHUPY | AEMOHCTPH
OCHOBBIL HEIOCTATOYHOE COOTBETCTBHE T YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIe/IYIOIHUX 3HAHUI: | COOTBETCTBH | HMOJTHOE
anreOps v CJIeTYIOIHUX 3HAHUIL: e COOTBETCTB
AHATUTHYECKOI TEOpETHYECKUE crenyionmx | me
reoMeTpuH, TEOPETHYECKHE OCHOBBL | OCHOBbI JIMHEHHOIH SHAHMIL: clezyiomH
KOMIUIEKCHBIE | JIMHEHMHOU anre:6pm u anreOpsl U 5 X 3HAHMI:
uycIa. AHATUTHYECKOI AHAIUTHYECKOI TEOPETHYECK
reOMETPHUH, reOMETPHUH, 1€ OCHOBBI TeOpeTHYEC
KOMIIJIEKCHBIE YHCIIA. KOMIUJIEKCHBIE YUCNA. | JTUHEHHOM KH€ OCHOBBI
anreopsl U JIUHEHHOI
AHAIUTHYECK | aareOpsl U
oi aQHAJIMTHYEC
T€OMETPHH, KOM
KOMILIEKCHBI | TEOMETPHUH,
e uncna. KOMILIEKCH
b€ YnCIIa.
Jomyckarorc
o CBobosHO
HE3HAUMTENb | OHepHpYyeT
HbIE OIMOKH, | TPHOOpETEH
HETOYHOCTH, | HBIMH
3aTPyJHEHHUs | 3HAHUAMH.
npu
AHATUTHYECK
HX
oIneparnusix.
yMeTb: Obyuatouiica He ymeer | OOyvaromuiics OOyuarommii | OOyyaromu
WJIY B HEJOCTATOYHOU JEMOHCTPUPYET cA J5(&
PeLIATh 3aIA9M | creneny ymeer: HETIoJTHOE JIEMOHCTPHPY | A€MOHCTPH
e COOTBETCTBHE eT 4aCTUYHOE | pyeT
UCTIOB3 YA peHIaTh 3a/1a91 1 CIIEIYIOIIMX YMEHUH: | COOTBETCTBH | HOIHOE
OCHOBHBIE YIIPAKHEHHS UCTIONb3YS o COOTBOTCTE
METOJIBI, OCHOBHBIE METOIbI, peliaTh 3a1auu 1 CHeNyIonmEX | He
M3ydeHHEIE B 3yYEHHbIE B Kypce yIpaKHEHUs yMCHII: ClIeayIomH
Kypee IuHeitHOH anreGpe u HICTIONB3Ys OCHOBHEIE X yMeHBI:
JUHEHHOM AHATUTHYECKOM METOJIbl, U3y4EHHBIE B | pelaTh

17



anredpe u reoMeTpuu; Kypce JIMHEUHOU 3a7a44 U pelarhb
aHAJIMTUYECKON | ONEpUpOBaTh C anreOpe u yIpaKHEHUs | 3aJauu U
reOMETPHH; KOMILJIEKCHBIMU aHAJIMTUYECKON UCIIONb3YS yIpa)KHEHU
OIIEpUPOBATh C | YUCIIAMHU. reOMETPUH; OCHOBHBIE s
KOMIUIEKCHBIMU OIIEpUPOBATH C METO/IbI, UCIIOJIb3YsI
YHCIaMH. KOMILIEKCHBIMU U3yUYCHHBIE B | OCHOBHBIE
YHCIaMU. Kypce METO/IbI,
Jomyckarorcs JIMHEHHON U3Y4YCHHBIC
3HAYUTEIIbHBIE anredpe u B Kypce
OLIMOKHU, MPOSIBIIAETCS | AaHAIUTUYECK | JTMHEHHON
HEI0CTaTOYHOCTh oM asreOpe u
YMEHHUH, 110 pAAY rE€OMETPUH; aHAJIUTUYEC
IIOKa3aTenei, OIEpUPOBATh | KOU
oOyyaromuics c reoOMeTpHH;
UCIIBITHIBAET KOMIUIEKCHBI | OIlepUpOBaT
3HAUUTENbHbIE MU YHMCIaMHU. | b C
3aTpyJHEHUS IpU YMmenus KOMIUIEKCH
OIIepUPOBAHUU OCBOEHBI, HO | BIMHU
YMEHUSIMH IIPU UX JIONYCKAIOTCS | YMCIIaMHU.
[IEpEeHOCE Ha HOBBIE He3HauuTenb | CBoOOIHO
CUTYyallUU. Hbl€ OLIMOKH, | OonepupyeT
HETOYHOCTH, | IpuoOpeTeH
3aTpyJHEHUS | HBIMU
npu YMEHUSIMH,
aHAJIUTUYECK | IPUMEHSET
ux UX B
orepanusx, CUTYaIHsix
nepeHoce HOBBILICHH
yYMEHUH Ha ot
HOBBIE, CJIO’KHOCTH.
HECTaHJIapTH
ble
CUTYallUH.
BJIA/I€Th: OO0yuaromuiicst He | OOyuarommiics B Ob6yuatomuii | OOy4aronu
BIIaJICET WIH B | HEIOCTATOYHOMU Csl YaCTUYHO | cs B
HaBbIKaMH HEJIOCTATOYHOH CTETEeHU | CTENEHH BIAJICeT: BJIAJICET; IOJTHOM
HPUMCHCHH BJIaJIceT oObeme
JTUHEHHOU HaBBIKAMHU HaBBIKAMHU BIIANCCT
anreOpsl U HaBbIKAMU MPUMEHEHUS! | IPUMEHEHUs MIPUMEHEHHSI
AQHAJIMTUYECKON | JTMHEHHOM anreOpsl U JUHENHOW anredpbl U | TMHEHMHON HaBBbIKAMU
TFEOMETPHUH K AHAJINTUYECKOU aHAJTUTUYECKON anreOpsl U IpUMEHEHU
€CTECTBEHHOHA | FEOMETPHUH K TEOMETPHUH K aHAJIMTUYECK | S TUHEHHOM
YUHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAyYHBbIM | OM anredpsl U
(puznueckum u | (puznyecKkuM u (puznueckum u TEOMETPHUH K | aHAIUTHYEC
TEXHUYECKMM) | TEXHHYECKUM) 3aJlayaM. | TEXHUYECKHM) €CTECTBEHHO | KOH
3a/a4am. 3a/a4am. Hay4YHBIM reOMEeTPHH
Ob6yyaromuiicst (puznueckum | K
HCIIBITBIBAET u €CTECTBEHH
3HAUUTENbHbIE TEXHUYECKUM | OHAyYHBIM
3aTpyAHEHUs MIPH ) 3ajayam. (pusmuecku
MPUMEHEHUN HaBBIKOB M H
B HOBBIX CUTYaI[UsX. HasbIku TEXHUYECKU
OCBOGHEL, HO | 1y 5a iaayy,
JIONYCKAIOTCA | CpoGonHO
e
HbIE OLTHOKH, TOTyYEeHHbI
HETOYHOCTH,
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3aTpyAHEHUS! | € HABBIKU B
npu CUTyaIMsAX
AQHAJIUTUYECK | MOBBILLIECHH
ux oi
onepauusx, CJI0’KHOCTH.
nepeHoce
YMEHHI Ha
HOBBIE,
HECTaHAapTH
ble
CUTYALINH.
IIIkaja oneHUBaHUSA TEKYLIEro KOHTPOJIS.
HaumeHnoBanue KOHTPOJIA 11
KaJla OLICHUBAHMS Onucanue

pe3yabTaToOB 00y4EHUs

Pacuetno-rpaduueckas pabora

Otnuuno - Pabota cnana B
CpPOK, pacueTHas 1
rpaduyeckas 4acTu
BBITIOJIHEHBI BEPHO, JTNOO
HUMEIOTCS HEI0UEThI, He
BIUSIOIIUE HA KOHEYHBIN
pe3yJibTar.

Xopouio - pacyeTHas 4acTh
BBIITIOJIHCHA BEPHO, B
rpaduyecKoil YacTH ecTh
3aMevyaHus

VY 10BIETBOPUTENBHO - B
pacueTHOM 4acTH €CTh
3aMEYaHMsl, METOJ
BBINIOJTHEHUS TpadudecKon
YacTH BBIOpaH BEpHBII

HeynosieTBOpUTENBHO - B
pacueTHOi U rpaduuecKoit
4acTsxX €CTh rpyoble
3aMe4yaHusl.

3aganue Ha PI'P BrIigaeTcst Ha
MIEPBOM 3aHSITHHU
COOTBETCTBYIOLIETO pas3zena
NUCHUILINHLL U cAAETCS 110
OKOHYaHUH U3Y4YECHUS
COOTBETCTBYIOIIETO pa3zena
mucuurnHel. PT'P 1oimkHBI
OBITE BBIIIOJHEHEI U
0(OpMJICHBI B COOTBETCTBHH C
TpeOOBAHUAMHU METOAMYCCKUX
yKa3zaHui kadeapol.

KonrtponbHas pabora

OtnuuHo - PaboTa BICOKOTO
KauecTBa, ypOBEHb
BBINOJIHEHUS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiep;KaHue Kypca OCBOEHO
MOJIHOCTHIO, 0€3 MPOoOeoB,
HE00XOAMMBbIE IPAKTUYECKHE
HAaBBIKU pa6OTBI C OCBOCHHBIM
MaTtepuagoM chOpMUPOBaHBI,
BCE IIPEyCMOTPEHHBIE
porpamMmoii ooydeHus
y‘IC6HLIG 3alaHHus BBIIIOJTHEHEI,
100 HEKOTOPHIE U3
BBINOJIHEHHBIX 33JaHUN
coJiepKaT He3HAUUTeIbHbIE

3amnmra TeMbI BKIIOYAET
pelieHue 3a1a4 B ayJIMTOPUH B
TE€YEHUE OJIHOM Naphbl U
MPOXOAUT MOCTIE U3YICHHS
COOTBETCTBYIOIIETO pa3jena.
bunersl cocTosT U3 BONPOCOB,
MO3BOJIAIONINX OLIEHUTH
c(hOpMUPOBAHHOCTH
koMmmeTeHuii. Ha oTBeTEI
oTtBoauTcA 1,5 gaca.
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OLLIMOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUS pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUi, TEOPETUYECKOE
CoJIep’KaHue Kypca OCBOEHO
Y4aCTUYHO, HO MPOOeIIbI He
HOCSIT CYILIECTBEHHOTO
XapakTepa, HeoOXOJMMbIe
MIPAKTUYECKUE HABBIKA PAOOTHI
C OCBOCHHBIM MaTepUaioM B
OCHOBHOM C(hOpMHUPOBaHBI,
HEKOTOPbIC BUAbI 3aJaHUI
BBITIOJTHEHBI C OITHOKAMH.

Y 10BIETBOPUTEIIBHO -
Teopetuueckoe copepxaHue
Kypca OCBOCHO YaCTUYHO,
HEOO0XOAMMBIC IPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(hopMHUPOBaHBI, OOJIBITUHCTBO
MIPETyCMOTPEHHBIX
IIpOTrpaMMOH 3aJaHUN He
BBINOJIHEHO; TIPU
JIOTIOTHUTEIHHON
CaMOCTOSITENILHOM paboTe Hal
MaTepHaIOM Kypca BO3MOKHO
MOBBIIIICHUE KAaYeCTBA
BBITIOJTHEHUS Y4€OHBIX
3aJaHUMN.

HeynoBneTBOpUTENBHO -
Teopernueckoe copepxanue
Kypca He OCBOCHO,
HE00XO0AMMBbIE IPAKTUYECKHE
HaBBIKM PabOTHI HE
c(OpMHUPOBAHBI,
MPEyCMOTPEHHBIE
porpamMMoil 3ajlaHust He
BBITOJIHEHBI

TecTupoBanue Mo MpoIeHHON
TeMe

Tect conepxur 20 3ananui,
MpaBWJIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
6aimy. Bpems rectupoBanus -
30 munyT. CTyneHTy
MIPEIOCTABIISAETCS ABE MOMBITKU
JUTSL TIPOXOKIICHHS TECTa.
MakcumanbHas OIIEHKa 3a TeCT
- 20 6amnoB. TecT cuutaercs
YCIICIITHO MIPOWICHHBIM, €CIIN
CTYIeHT jai He MmeHee 60%
MPaBUIILHBIX OTBETOB (HaOpas
He MeHee 12 6anoB).

TectupoBanue
OCYIIECTBIsETCA, JINO0 pU
ITOMOIIM KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBAHMUSL, TUOO0
C MCIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
Hocurene. Bpems
tectupoBanus 30 MUH. 3aTemM
OCYLIECTBIISETCS IIPOBEPKA
TeCTa HK3aMEHATOPOM U
BBICTABJISIETCS OLIEHKA
COTJIaCHO METOJUKH
BBICTABJICHHUS OLICHKHU.

Ixkana oueHUBAHUS IPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.
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IITkana oneHUBaHUS

Omnucanue

OTJINYHO

BrimonHeHs! Bce BBl y4eOHOU paboThI, MPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyAEeHT IeMOHCTPHPYET COOTBETCTBUE 3HAHUH, yMEHU,
HaBBIKOB MPHUBEIEHHBIM B TalOIMLAX IIOKa3aTessiM, OIEpUpyeT
IpUOOPETEHHBIMU 3HAHUSIMM, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTYallUsX MOBBIIIEHHON CII0)KHOCTH, HE MCIBITBIBACT 3aTPyIHEHHHA
IIPU AQHAJIUTUYECKUX Ollepalusax, NEPeHOCEe 3HAHUKW M YMEHUH Ha
HOBBIE, HECTAHAAPTHbIE CUTYAIUH.

Xopoio

BrinonHeHs! Bce BUIbI Y4eOHOM pabOThI, MPEIyCMOTPEHHBIE YU€OHBIM
m1aHoM. CTyIeHT JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUU,
YMCHHI, HABBIKOB TPUBEJICHHBIM B TaOMUIAX I[OKA3aTeNsIM,
OTepUpPyeT MNPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSMHU, HaBBIKAMU,
MPUMEHSAET MX B CHUTYalUMsSX MOBBIIIEHHOW CIOXHOCTU. lIpu 3TOM
MOTYT OBITh JONYILIEHbl HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTPYIHEHHUS TIPU AHAIMTHYECKUX Olepalusix, MNepeHoce 3HaHUN u
YMEHUY Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUU.

y,I[OBJ'IeTBOpI/ITCJ'IbHO

BoinonHeHs! Bce BUJIbI y4eOHOM paboThl, IPEeAYyCMOTPEHHBIE YU€OHBIM
w1aHoM. CTyZEeHT JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TabauIax IOKa3aTelsiM,
JIONYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, IPOSBISETCS OTCYTCTBUE
3HaHUM, YMEHMH, HABBIKOB 10 psAxy IIOKas3aTele, CTYIEHT
UCHBITBIBACT 3HAUWTENbHbIE 3aTPYAHEHUS I[P  ONEPUPOBAHUU
3HAHUSAMH U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

HeynosnersopurensHo

He BoimomHen oauH wid  Oolee BHIOB  y4eOHOW  paboThI,
MPEeIyCMOTPEHHBIX Y4eOHbIM TuIaHOM. CTyOeHT AEeMOHCTPUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHHIA,
YMCHHI, HABBIKOB TPUBEICHHBIM B TaOMUIAX I[OKA3aTeNsIM,
JOTYCKAlOTCA 3HAUUTEIbHBIE OIIMOKU, TMPOSBISETCS OTCYTCTBHE
3HAaHUU, YMEHUHN, HABBIKOB IO DSy MOKa3aTeNel, CTYACHT He MOKET
OTIEpUPOBATh 3HAHWUSAMHU W YMEHUSMH TMPH HX TIEPEHOCE HAa HOBBIC
CUTYaIINH.

7.3. OneHo4YHbIe CPEeACTBA

7.3.1 Tekymmii KOHTPOJIb

Komnnexm 3a0anuit 0ns evinonnenusn pacuemuo-zpaguueckux paoom (PI'P)

PrpP Nol, uacmp 1

A= 1 3

bl
3aganue Nel. J[aHbI MaTpUIIBI \ S m ,
. 2 7
Beimonuuts aeiicteus: A+ 887

3aganue No2. [TpogoikuTh JaHHOE MATPUYHOE PAaBEHCTBO (24+3B)" 44" ~64B8 =1

U TIPOBEPUTH €r0 Ul MaTpull 4 U B 13 IepBOro 3a1aHusl.
3asanue Ne3. Beyucnuth onpeaenuTeb IByMs clioco0aMu: pa3iokKeHHEM IO MEPBOil CTPOKE U
Pa3IokKEHUEM MO TIEPBOMY CTOJIONLY.



-1 2
I -1
-1 1

1
0
1
1 -2 1

_— = d

3amanue No4. J{ns naHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CrenaTh MPOBEPKY.
(1 0 2
I 1 0
-1 2 3,

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

[—] 2} [3 4J . [l] 4
2 1 2 3 -9 3J

3ananue No6. Hailtu panr MaTpuIlbI.

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 JUHEHHbIX a12e0pauiecKux ypasHeHuil
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Cnenarb npoBepKy.

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

3ananue No2. Pemuth cucremy u3 Nel MeTogoM oOpaTHON MaTpHIIBL.
3amanue No3. Pemuth cuctemy u3 Nel meromom ["aycca.
3ananue No4. Pemnts HEOJHOPOIHYIO cucTeMy MetofoM ['aycca. Haiitu oG1iee pemenue u
YaCTHOE pelleHueE.
X +x, +2x,+3x, =35
Ix +2x, —dx, - 2x, =1
Sx, +4x, + 4x, =11
3aganue NeS. Pemuts otHOpoHYIO cucTeMy MetoaoM ["aycca. Haittu oOmiee pemenne u @CP.
2%, +6x, —9x, —9x, =0
dx, —Sx,+x,=0
3o +3x, - Tx,—4x, =0
X, —3x, +2x,+35x, =0
PI'P Nel, uacmp 2

3ananue Nel. [lokasarb, YTO BEKTOpPHI m, n, p 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3IOKUTD
BekTop “ 10 3TOMY Oa3mCy: m=(1,-1,2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

3amanme No2. Jlanwl Bektopbl M u " Bpusicuuts — KOJIJIMHEAPHBI JIX BEKTOPBI ayh.
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n-m.

3amanue Ne3. Haiitu a , €CII
AABC

M .
L |m| =632, |i|=2, () =135, @ =6n—m.

£ZB .o Ali=1:2),B(3:3:2),C(7:1:2).

. Hatitn CIIN

3aganue No4. Jlan

Bagarme Ne5. Tpu kakux 'x' BekTopsl & 1 b NepIeHIUKYIAPHBI?
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a=(x:1:-4),b=(x-3:12: x).
3amanue Ne6. Haiitu muomaas mapamienorpaMma, MOCTPOSHHOTO Ha BeKTopax & u b

a=2m-53n.h=

A T
m,n)=
( ) 5

3amanue Ne7. Haittu mnomans tpeyroiasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a. b, c

3ananue No8. JlaHbl BEKTOPHI ' . BeISICHUTD — KOMIUJIaHAPHBI JIM BEKTOPBI. ECIM BEKTOpHI HE

. a.b,c
KOMILIaHAPHBI, TO HAWTH 00BEM MapasuIe/IenuIe/ia, IOCTPOSHHOrO Ha BEKTOpax u

OTIPENIeNIUTh — KaKyl0 TPOUKY OHH 00pa3yIoT.
al(l:=1:5),6(2:4;,-2),c(3:;0:1)

3aganue No9. Jlist nuHerHOro oneparopa A 3a1aHbl o6pa3LI 0a3UCHBIX JIEMEHTOB
Ae,, Ae,, Ae,

3jieMeHTa -V .
Ae =Te +3e,-2e,, Ae,=e -e,+4e,, Ade,=2e +2e,+3e,,

T=2e -4g, +¢,

g,,¢e

e,
. 3ammucaTh MaTpuIly onieparopa A B 6aszuce ! ' ¥ HallTH 00pa3

3aznanue Nel(. Haiitu coOcTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OIIEpaTopa,

A:[_;‘ ;]

&

3aJIaHHOTO B HEKOTOPOM 0a3Kce MaTpHIIeii
PI'P Ne 1, uacmob 3

!I' —_
3ananue Nel. Tlpamas ' npoxoaut gepes Touky 4 mapamnensno sexropy 9 . Ipsamas
TIPOXOUT Yepe3 Touky B meprnenmukysspHo Bektopy " . HaiiTu TouKy nepecedeHus npsaMbIx 1

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

yYroja Mexxay HUMHU, €CJIN

3aznanue No2. Jlana npsiMast f . IIpsimas L npoxozurt uepes Touku A u B . Haiitu paccrosnue ot
TOYKH IIEPECEUECHUS IPSIMBIX {y u h JI0 TIpsiIMOM.  * .
/ _I|rx=—8.' -3

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

v J"'r’f v v 4
3agaHI/Ie Ne3. Haiitn pacCToAHNuEC OT TOYKH ' 10 MJIOCKOCTHU , IPOXOAAIICH UCPE3 TOUKY

TepIeHINKYIIAPHO BekTopy /T, ecin M, 0;1;7), A(2;-1;4), 1 (6;22;-3).

3aganue Ned. HaiiTu yron Mexay IIOCKOCTBIO & U MIIOCKOCTHIO B npoxommeﬁ uepe3 TOYKU
A, B ¢ - o Sx+y+4z-28=0, A(5:2:5),B(3;7:0),C(-4;-3:-1).

3azanue NoS. 3anucarh KAHOHUYECKUE YpaBHEHUS MPSAMOIL, 3a1aHHOM 00LIMMU ypaBHEHUSIMHU.
[x+2y-9z-10=0;
|3x+4y +8z-24=0.
3aganue Ne6. HailTu TOuKy nepecedeHus npsmMon I umnockoern @ YTOJ MEXY HUMU.
x+2 y z-1
l: === ;o aix+2y=-3z-12=0.
3 4 =12
! l,
3apanue Ne7. Ilpsamas ~' mpoxomut yepe3 Touku 4 u B. Ilpsamas ~* mpoxoaut uepes Touky M

. I l,
NepreHANKYISIpHO iockocTr & . HaiiTi yronm Mexxay mpssMpiMu ' M1 ° ¥ BBISICHHTB — JIEXKAT JIH
OHH B OJIHOM IIJIOCKOCTH MJIU CKPELIUBAIOTCS.
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A9 =31, B(44-5), M (-L1L-11), a:2x+3y—-z-1=0.
(x+3)° ¥ _
3ananne Ne8. Jlns naHHoi kpupoit 49 25 yKa3aTh (POKYCHI, SKCIICHTPUCHUTET,

nupekTpuckl. [Toctpouts KpuByto, H300pa3uTh GOKYCHI, TUPEKTPUCHI.

3ajanue Ne9. IlpuBecTH ypaBHEHHE KPUBOM 9x” —25y" —18x+200y -616=0

KaHOHHWYCCKOMY BUAY U NOCTPOUTH KPUBYIO.

K

Ilpumepul 6apuanmos KORMPOILHLIX PAOOM
Bapuamnr.

y F(A)
1. HaiiTu 3HaueHHUs MaTpUYHOTO MHOTOYJIEHA

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

2. Haiftu paHr MaTpuIlbl IPUBEICHHEM K CTYIIEHYATOMY BHIY * :

3. BbruucauTh onpenenuTensb IpUBeIeHUEM K CTYIIEHYaTOMY BUY

4. Haiitu matpuity, oOpaTHyto aHHOH (a). Pemuts MaTpuuHOe ypaBHeHue (0)
12 1)

3 5 3 I =2y (-2 3 5
2 7 -1 -3 4]1'”¥_| £ J r;:']
@ \? / ©\ 2 4
5. Pemutsb cucreMy ypaBHEHUH. YKa3zaTh oOlIee U OJIHO YaCTHOE peleHue (a).
Pemmts cucreMy ¢ moMoIbio o0paTHoi MaTpullsl u o hopmynam Kpamepa (6)

4x, +9x, —=5x, —-8x, =5 X +2x,+x,=5

< 3x, +7x, = 2x, —4x, =4 {3x, = 5x, +3x, =7
(@) 2x, +5x, +x,4+3x, =3 ©) 2x, +7x,-x, =13
Bapuant _
1. Pacrnincars pasnoxenue Bekropa ¥ mo sekropam 9"
.'r={i—|2,1}1 p=1l 3__{1}1 q:{].—u}’ r=1{0,-1,2}
2. Komnuueapust i Bektopsl P u 47
a={2,0,1} b={-231} p=2a+2b g=3a-2h

AAA.A
3. Jlana nupamMua ¢ BEpUIMHAMU B TOUKax =254,
A(-2,4.8) 4,(4,-1,2) A(-8.7,10) A,(-3,4,-2)
Haitu:

a) yroa Mmexay pebpamu A4, , A A,

0) 00BeM mUpaMuUIbI
AAA,

B) JUIMHY BBICOTHI, ONYLIICHHOH Ha TpaHb
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A 4, A,

| K pebpy

4. BeruncauTh 106 TapaljIeiorpaMma, IIOCTPOCHHOTO Ha BEKTOpax ¥ u bha_ YTOJI MEXTY
FI (=]

') HAalTU AJIMHY MEUaHbl, IPOBEICHHYIO U3 BEPILINHBI

sektopamu £ n 4

y W A = E

a= 2p+g h p—3q |P|— f.u’|_’:I . 4
Bapuant

. M (MMM,
1. Haiitu paccTosiHie OT TOYKH ~ " JI0 TUIOCKOCTH SRR LS
Mo (=9:10:2) M, (0:7:-4) M,(4:8-1) M,(-2:1:3)

x+yv+z-2=0
2. BolnmcaTh KaHOHHYECKOE ypaBHEeHHe npsamoit: * Y —3z+6=0
x—2 y-3 z+l

3. Haiitu TOUKY nepecedeHns NpsAMOil M IIOCKOCTH: | | 4 X+ y+22-9=0

F

4. HaiiT TOYKY '! CUMMETPHYHYIO TOUKe ' OTHOCHTENHLHO MPAMOi [
x-1 vy =z
| -1 1,

P(ﬂ;—l;3} "

5. Hanmcats ypaBHeHue 1tockocT # mpoxozsineil uepes TOuKy My 4 HEPIECHIUKYIAPHO
(MM, ] M, {3;2;[!} M, {4;I;5] M, {2;— 1:4)

IPSIMO

o, o,

6. HaiiTu kocuHyC yriia MexJy IJIOCKOCTAMU ! U

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

Bapuanm 3a0anuii mecma

=2 0 5 l -5
k) 1 7 2 4
-8 2 -6 -3 -13
1 -3 13 5 17
1.1. Haiitn panr maTpuiel IpUBEACHUEM K CTYIICHYATOMY BHIY ,
1 =23 (-2 3 5
5o =l o)
1.2. Pemiuth MaTpU4YHOE YpaBHEHHUE " d N d
[J., F2x, +x, =3
1 3% =5x, +3x, ==T7
l?r FTx, =x, =13
1.3. Pemmuts cuctemy no gopmynam Kpamepa L

[}

2.1. Harucath pasinokeHne BeKTopa X 10 BekTOpam gr X :
q_{L—Ll} r=1{0,-12}

2.2. BeruucnuTh 1iomia s napauieaorpaMmma, HOCTpOSHHOTO Ha BeKkTopax ¥ u b a_ YTOJl MEXIY
by (&}

Bektopamu F u ¢

(] L (1] T a: — E
a= 2p+g h p—3q |F|— ff|_1 T4
2.3. Jlana nmupaMuia ¢ BEpIIMHAMHU B TOUYKaAX A A, 4,4, . A,(6, 1'3"), 4, (6, _2’_3], 412, 1,(!}’

1,(=5,1,0)
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‘ffl er6py .-"I:.‘I-E
x—=2 y-3 z+]

Haiitu nnmuny Meauanbl, IPOBEIEHHYIO U3 BEPILIMHBI

o o PEETOITE U »
3.1. HaiiTu TOUKy mepeceyeHust psMOii U IUIOCKOCTH: | | 4 g ¥Fr+2z-9=0

5] s 1=
3.2. Haiftu Touky R CHMMETPHYHYIO TOUKe  OTHOCHUTENIBHO HPSIMOif ! : P(0;-1;3) u

x—1 ¥y =z
1 1

1

3.3. Hartucath ypaBHEHHE TUIOCKOCTH ¥ mpoxo/sieit uepes TOuKy M, Y NIEPIEHANKYIISIPHO
o . 1'1*’1-.?*;2:{]‘ ] R A2
npaoii (MM:). My (3:2:0) M, (415) M,(2-1;4)

Tyt = 12x 416y +16

4.1. Jlana xpuBasi BTOPOTO MopsIka * ¥ Honyunrs kaHOHMYECKOE ypaBHEHHE

KPUBOMU U ITIOCTPOUTH €€.

¥ ] [

4.2. CocTaBUTh MaTpHUIly Iepexoa oT 6asuca “-%°% x 6aszucy %% | ecin

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

7.3.2 IIpoMexyTOYHASI ATTECTALUSA

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

MaTpHuIibl, TUITBI MaTPHIL.

Onepanuy ¢ MaTpullaMu, UX CBOMCTBA.

YMHOXEHUE MMPAMOYTOJIBHBIX MAaTpPHUII.

MatpuyHas ¢opma 3aTUCH CUCTEMBI TMHEHHBIX anreOpanyecKux YpaBHEHHI.

Onpenenuren U UX CBOWCTBA.

ITonsiTue OIpCACIINTCIIA. MI/IHOpLI n aJ'II‘e6paI/I‘leCKI/Ie JOITIOJIHCHHUA.

CucreMbl TUHEHHBIX aNTreOpanyecKux ypaBHEHU, OCHOBHBIE TOHATHS U
OlpesIeIIeHusl.

ITpaBuino Kpamepa penieHrst CUCTEM JTMHEMHBIX YPaBHEHUM.

OOparHas MaTpHIa U €€ BEIYUCIEHHE. Y CJIOBHE CYIIECTBOBAHUS 0OpaTHON
MaTpUIbL.

Pemenne cucrem JIMHEHHBIX anredpandeckux ypaBHEHUN METOJ0M 0OpaTHON
MaTpULBL.

Merop ['aycca pemenus CHCTEM JTMHEHHBIX YPABHEHUN.

Penrenue ITPOU3BOJIBHBIX CUCTCM JIMHEMHBIX ypaBHeHI/Iﬁ MCTOAOM Faycca.

Panr marpunel. Teopema Kponekepa — Kanemn.

OpnHOpoaHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUH. Kpurtepuii cymecTBoBaHs
HETPUBHAIIbHBIX PELICHUH.

[TousTue BCKTOpa U JINHEMHbBIE OIcpaliiv HaJd BEKTOpaAMH, CBOIMCTBa OHepaHHﬁ.

= OIIK-1
Jluneiinas koMOMHAIVST BEKTOPOB.

JIvHeitHas He3aBUCUMOCTD U JIMHEHAsA 3aBUCUMOCTh T€OMETPUYECKUX BEKTOPOB.
Kpurepuii TMHEHHON 3aBUCUMOCTH.

[Tonsitue 6a3zuca. Koopauuarsl BekTopa.

OpTOHOpMI/IpOBaHHHﬁ Oaszmuc. Paznoxxenue BCKTOpA 110 BEKTOpam Oaswuca.

YrnopsgoueHHas Tpoika BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHIE BEKTOPOB B
OpPTOHOPMHPOBAHHOM Oa3zuce.

YcaoBus OPTOIrOHAJIBHOCTH, KOJJIMHCAPHOCTH N KOMIIAHAPHOCTHU BCKTOPOB.

JInHelHbIe IPOCTPAHCTBA.
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Martpuia nepexoza ot 6a3uca kK 0a3ucy.

CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUSI MATPHIIBIL.

Cuctembl KOOpAUHAT. JekapTOBBI PAMOYTOJIbHbIE KOOPAUHATHI HA MJIOCKOCTH U B
IIPOCTPAHCTBE.

HOJ'IHpHaH CUCTCMaA KOOPpAUHAT.

Pa3nuyHble TUIIBI YPABHEHUH IIJIOCKOCTH M IIPSIMOM.

Brrunciienre paccTossHUM MEXAy TBYMSI TOUKaMH, TOYKOW U IIPSIMOM, TOUKOH U
IJIOCKOCTBIO.

Brruncienue PACCTOSAHNA MCKAY CKPCIIMBAOIIMMHUCA ITPSIMBIMH.

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

KpuBblie BTOPOro nopsiika uX reOMETpU4eCKHe CBOMCTBA U YPaBHEHUS.
IIpuBeieHre KpUBOM BTOPOro MOPsIKA K KAHOHUYECKOMY BUAY.

KaHonuueckue ypaBHeHU AJUTUIICA, TUIEPOOITBI, MapadoJIbI.

YpaBHEHME TOBEPXHOCTH BTOPOT0 MOPSAKA.

Kanonunueckue ypaBHeHHUs cepbl, JIUTUIICOHA, KOHYCOB, TUIIEPOOIONIOB,
1apaboI0uI0B.

TunoBble BApMAHTHI OWJIETOB
o aucuuiuinae «JIluneiinasi anredpa»

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMICKOI ®EJIEPAIIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YYPEXJEHUE BBICILIET'O OBPA30OBAHUA
«MOCKOBCKHUM HOJIHTEXHIg‘—IECKHﬁ YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

Hucuunnuna «JIuneitnas anreGpay»
Kypc 1, cemectp 1
3K3AMEHAIII/IOHHI)II7I BUWIET

1. OmnpenenuTeny U UX CBOWCTBA.
vy, (-1 2
2 1) 0 1)
2. Pemute marpuyHoe ypaBaenue A =4 ecnu 2 U \ U,
|.'I.| T 1.\_‘\ = I
. |25, - 3%, =12
3. Pemuthb cructemMy MeTo10M 00paTHON MaTpPHUIIBI L .
T T08. h e ) =
4. JlaHb! BEKTOPBI a=(=598, bh=(-31-2), ¢=(-K010 -1

onu. Eciu Her, HaiiTu 06beM Napaiienenurea, HOCTPOEHHOro Ha BeKTopax @<

5. Haiitu yron mexmay BeKTopamu a=(-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

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUICKOI ®EJIEPAIINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHH HOJII/ITEXHIiI‘IECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHWM MOJIUTEX)
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HucuuruimHa  «JIuneitHas anreGpa»
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BWIET

1. Jluneitnas komOuHaIms BekTopoB. basuc. KoopauHater BekTopa.
1 2 -1}
A=/3 1 0
vyl I I
2. Borurcnute onpeaenurens Marpunbl © =4 ecin \ !
(4x, —2x, +3x;, =12,
.'||'| + 5.1‘: _3.1",. = ]..
. [+ 3wy = 2ay =13,
3. Pemmre cucremy ypasaennii metogom Laycca (=11 3% =24
o= I ] mo=i7 1 T =0=" —
4, Iokasars, uro Bexropsr M =(h=h2) — w=(203  p=(=2-L1 o6pasyior Gasuc B
IPOCTPAHCTBE.
o —Fr 4 = o
5. JlaHo oOImee ypaBHEHHE MPAMOIL 2x+3y=3=0" Hanucarp: ypaBHeHume mpsMoii ©

YIIJIOBBIM KO3 PHUIIMEHTOM; YpaBHEHHUE MPSIMON B OTpPE3Kax; HOPMAaJIbHOE YpaBHEHHUE MPSIMOH.

VYTBep:kIeHo Ha 3aceqanuu Kapeapsl «Martematuka» « 31» 03 2026 r., mporokon Ne 7
3aB. kadenpoii O.M. bapanosna / /

Jlnist ipoBeieH s MPOMEKYTOYHOTO KOHTPOJISI 3HAHWUH CTYIEHTOB B AMCTAaHIIMOHHOM Qopmare B
pa3paboTaHHbIX Kadeapoi «MaTemaTuka» OHJIAMH-KypcaX UMEKTCSI UTOTOBBIE TECTHI.
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