[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

oo Mo NITHIRCTEPCTBO HAYKHM Y BBICHIETO OBPA30BAHMSI

[lomKHOCT: OMPEKTOP AenapTdMEHTA N0 00PA30BATE/IbHOM MOINTUKE «»

Nata noanucanmg: 17.04.2026 16:24:55 OCCHUCKOU PEIEPALIUHA

VinkanDe mepansHoe roCcyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

8db180d1a3f02ac9e60521a5672742735¢18b1d6

BLICIIICTO 06p330BaHI/I$I

«MOCKOBCKMU ITOJIUTEXHUYECKN YHUBEPCUTET»

YTBEPXJIAIO

W.o. nexatr / '
17/8
=LY s /M.P. PeiGakoBa/

| «26% despais 2026r.

PABOYAS ITPOI'PAMMA JTUCIUAITIMHBI

«J/Iuneitnas ajaredopa»

HaHpaBJ'IeHI/Ie II0ATOTOBKHA

23.03.03 Dkcmiryaranusi TPAHCIOPTHO-TEXHOJIOTHYECKMX MAIIMH U

KOMIIJICKCOB

[Tpoduib MoaAroTOBKU
NHAKXUHUPHHT M IKCIUIyaTalMs TPAHCIOPTHBIX CHCTEM

KBanudukanus (cTerneHb) BHITyCKHUKA
bakanasp

dopma oOyueHust
3aounasn

Mocksa 2026



Pa3zpaboTuuk:

M

(3

hoe.
Kann. ¢us.-mar. HayK, JOLIEHT v/ ._.A. Koran/

3aB. kadenpoit «kMaTemaTuka,

KaHJ. TEXH. HAyK %%M bapanosa/

CoriaacoBaHo:

OTBeTCTBEHHBIA 3a o0Opa3oBarenbHylo Tmporpammy 23.03.03 «Okcrutyaramus
TPAHCIIOPTHO-TEXHOJOTUUECKUX MaIIUH U KoMIuIekcoBy [Ipodunb «HKUHUPUHT
Y HKCIUTyaTalus TPAHCIOPTHBIX CUCTEM

KaHJl. TEXH. HayK, JOIICHT /B.A. Byrpumos/




™=

o

Conep:xanue

enw, 3a1a4u v MJIAHAPYEMBIE PE3YIbTAThl O0YYSHUS 0 AUCIUTITHHE. ..................
MecTo TUCHUILUIMHBI B CTPYKTYPE 00pa30BaTEIbHOM MPOTPAMMBI. .. ...'eeeeeeeeneanennns
CTpyKTypa U COACPKAHUE TUCIIUTIITIHBL. . . .. eteneeteteneeneetenteneeneeneateeeneeneanenenas
3.1. Buapl yueOHON PAOOTBI U TPYIOEMEKOCTD. ... .uvseneeeanreenneeenneenneennneenneennneanns
3.2. TemaTu4ecKU TUIAH U3YUCHUS JUCIIUTUIMHBL. « . ..euuene et eneteneeneeneanenneneanens
B TRC TR @71 (<) 07262207 (<1 1700111070803 17 1 SRR N
3.4. Temaruka ceMUHAPCKUX/TIPAKTUYCCKUX U JTAOOPATOPHBIX 3aHATHH. ................
Y4eOHO-METOAMIECKOE U HHPOPMAITMOHHOE O0CCIICUCHUEC. ...\ uveeneeenreenreannneannns
4.1. HopmaTtuHble JOKYMEHTBI U 'OCTBI. . ..o
VAR 07115 (0):35 1 00 176 V<) 0 1 ) o - RS
4.3.  JIOTIOMHUTEIBHAS JTHTEPATYPA. .« .t veneeneetenteneenaeneeteteneeneeteteneenenaenaenens
4.4, DNEKTPOHHBIC 00PA3OBATECIIBHBIC PECYPCBI. .. uurenntenreenneenneeenneenneeanneannens

4.5. JluneH3noHHOE U CBOOOHO PACHpPOCTPaHsIeMOe TPOrpaMMHOE 00eCIICUeHHUe. . ..
4.6. CoBpemeHHbIe TpodeccuoHanbHbIe 0a3bl JAHHBIX U UHPOPMAIIMOHHBIE
CIIPABOUHBIC CHCTEMBL. . . ..ttt tentene ettt et eneea e et e et e e e et et et e ea e e e e eneaenas

MatepHamTbHO-TEXHUUECKOE OOCCTICUCHHME. ... v evveneeneereneeneeneanensaneaneananeeneanens
METOAMYECKIE PEKOMEHIAIIMI . . . .« .t eent ettt et ete et et eae it e e et eaeae e eneeeeneen
6.1. Meroanyeckue peKOMEHIAIMH JUIs IPENoaBaTeis 10 OpraHu3auid 00ydeHUs
6.2. Meroanyeckue yka3zaHus Ui 00y4YarOIUXCs 0 OCBOSHHUIO TUCIHUILINHEL. . . ...
LOJO251 001 (S (01150 0. Qe 0531 (v N : T

7.1. MeTobl KOHTPOJIS M OLICHUBAHUS PE3YIIBTATOB OOYUCHUSA. ... uvveenereneeenneannnnnnn.

7.2. llIkana 1 KpUTEPUU OLCHUBAHUS PE3YJIBTATOB OOYUCHHU. . vveeraranrnrananennnnnns.
PRI O )i (52 (012 120 (e 01531 (1 1 - - H

© ©O© O o000~ ol ool

=
o

10
11
11
11
12
14
14
15
19



1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110
AUCHUILINHE

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBL «JInHelHas anreOpay cielyeT OTHECTHU:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpuoOpeTeHHre CTYACHTaMU IIUPOKOr0 Kpyra MaTeMaTHYeCKHX 3HAaHWM, YMEHHH Hu
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTHEM MaTEMATUUYECKON UHTYUIINY;

- YMEHHE CTyJIeHTaMH pa3BUBAaThb HABBIKK CAMOCTOSTEIHLHOTO H3y4eHHsS Y4eOHOU u
HAy4YHOW JIMTEpaTyphl, COJEPKaIE MaTeMaTHYECKHE CBEIEHUS U PE3YJIbTaThI;

- MOATOTOBKY CTYIEHTOB K JEATEJIbHOCTH B COOTBETCTBUU C KBaJU(PUKAMOHHON
XapaKkTEepUCTHKONW OakanaBpa II0 HalpaBlICHHIO, B TOM 4uciIe (opMupoBaHHE YMEHUU
UCIIOJIb30BaTh OCBOEHHBIE MaTEMaTHUYECKHE METO/IbI B MPOPECCUOHANIBHOMN 1€ATEIbHOCTH.

- TOATOTOBKY BBICOKOKBATH(HUIMPOBAHHBIX KaJIpoB, BOCTPEOOBAHHBIX B YCIOBHUSX
u(ppoBOol TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOH IMpOoBOil
HKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS NUCHUTUTUHEI «JIMHelHas anredpa» cieayeT OTHECTH:

- OCBOGHHE CTYACHTAMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTUYECKYIO IOJITOTOBKY, HEOOXOIUMYIO JJIsl YCIIEIIHOTO PEIIeHUs MPUKIATHBIX 3a7a4;

- (hopmupoBaHue y CTyJaeHTa TpeOyemMoro Habopa KOMIETEHIIUNH, COOTBETCTBYIOLIUX €0
HAIPAaBIEHUIO MOJIMOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/A.

OOyyenne mno aucuuiUinHe «JIuHelHas anrebpa» HampaBleHO Ha (QOpMHUpPOBaHUE
y o0y4arommxcs cienyromux kommnerenuuii B coorserctBu ¢ @I'OC 23.03.03 «OkcmnyaTarus
TPAHCIIOPTHO — TEXHOJOTUYECKUX MAIINH M KOMILIEKCOBY» (YpOBeHb OakanaBpuara). Y TBepKIEH
npukazoM Munoo6pnayku Poccun ot 7 aBrycra 2020 r. Ne 916:

Koax u nanmenoBanue
KOMIIeTeHIIMH

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIITNH

HNOIIK-1.1 Hcnonb3yer METOJIEI
MaTEMAaTHYECKOTO aHaim3a i
MOJICJIMPOBAHUS JIJIsI PEUICHUs MPUKIIATHBIX
3a/1a4 B mpodeccuoHaNbHOM cdepe

HNOIIK-1.2 YMmeeT ucnonb30BaTh OCHOBHBIE
3aKOHbI €CTECTBEHHOHAYYHBIX JHUCLUUIUIMH B
npodeccnoHanbHOM JIeSITENLHOCTH,
MaTeMaTHYEeCKOTO

OIIK-1. Crniocoben MIPUMEHSTh
METObI

€CTECTBEHHOHAy4YHble M OOIIEHH)KEHEPHbIE
3HAHUS, METO/Ibl MATEMAaTUYECKOr0 aHAIIN3a U
MOJIEJIMPOBaHUS B MpodeccrnoHalIbHOMI
JeATEIIbHOCTH

NIPUMCHSITDH
dHaJINn3a U MOJACIIMPOBAHUSA TCOPCTUUCCKUX U
OKCIICPUMCHTAJIBHBIX I/ICCHe}IOBaHI/Iﬁ

NOIIK-1.3. Ucnonp3yer B
po¢eCCUOHANBHON JIEATETLHOCTH 3HAHHS O
MaTepHuaax, MIPUMEHSIEMBIX JUTST

M3TOTOBJICHUS JIeTajeil 1 COOPOYHBIX €IMHHMI]
aBTOMOOWJICH, aHATTU3UPYET TCOPETUICCKUE U
IKCTIEPUMEHTAIIbHBIC HAYIHBIC HCCIICTIOBAHUS
10 TOUCKY U TMIPOBEPKE HOBBIX HJEH
COBEPILIEHCTBOBAHUS Ha3€MHBIX

4



TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIUH, HUX
TEXHOJOTHYECKOro 000py10BaHusI.

2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucnuniauHa OTHOCHUTCS K oOsi3aTenbHOM 4Yactu Oinoka bl: Mopyns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUTUHBIY.
E€ nzydenne obecneunBaeT u3ydeHUe TUCIUILUIHH
B obsazamenvroii uvacmu:
- MaTeMaTHYECKNM aHaJIu3;
- husmka;
- COIPOTHBIJICHUE MAaTEpPHAJIOB;
- OCHOBBI aBTOMOOMIIbHOM 3JICKTPOTEXHUKH U JICKTPOHUKHU
- TEOPETHUYECKasi MEXaHUKa;
- TEOpHS BEPOSITHOCTEH U MaTeMaTH4ecKasi CTAaTUCTHKA,
- JKOHOMHKA U yNPABJICHUE MIPEATPUITHEM;
- TUJPABIIMKA U THAPOITHEBMOIIPUBO/I.

3. CTpyKTypa M cojep:KaHHe JUCHUTLTHHBI
OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHbIE eIMHUITHI -108 yacos.

3.1. Buabl yueOHoii padoThI U TPYA0EMKOCTh

n/n Bup yuye6Hoii padoTbi f;)é‘:)l/][;leCTBO Cemectp 1
AyIMTOpHBbIE 3aHATHS 16 16
B ToMm uuce:
Jlexrum 6 6
1.
CeMuHapCKUE/TIPAKTHUYECKUE 3aHITHS 10 10
- JlaGoparopHble 3aHATHS - -
> CamocrosiTesbHast padoTa 92 92
IIpome:kyTouHasi aTTeCTALUSA
9K3aMeH c) e}
Hroro 108 108

3.2.  TemaTuveckuii MJIaH U3y4YeHUs TUCHUNTHHBI

3.2.1. 3aounas ¢popma oOyueHus




Pa3genbl/TeMbI
3aHATHA

TpyroeMkocTh, 4ac

Bce
ro

AynurTopHas pabora

Camoct
0sITeJIbH
ast
padora

Jle
KO
15071

CemuHap
ckue/
MPAKTUY
CCKHE
3aHATHUS

Jlabopa

TOPHBIC

3aHATU
s

IIpakTyu
ecKas
IIOATOTO
BKa

DJIeMeHTHI JINHeIHOH aJredpbl
Marpuiibl, 1elCTBUA HAJl
Matpuamu. OnpenenuTent, ux
CBOMCTBA U BBIYHCIICHHE.
MarpuyHas 3anuch CUCTEMBbI
JIMHEWHBIX ypaBHEeHUH Pelenne
CHCTEM JIMHEHWHBIX
AnrebpanyecKkux ypaBHEHHIMA
merogoM Kpamepa, metogom
00paTHON MaTPUIIbl, METOJIOM
l'aycca

29

25

DJIeMeHThI BEKTOPHOH ajaredpbl
JIuHeiHpIe onepanuu Hajl
BekTOpamMu. CKaJIsIpHOE,
BEKTOPHOE M CMEIIIAHHOE
MIPOU3BEICHUS] BEKTOPOB, UX
CBOMCTBA. Y CIIOBUSA
OPTOTOHAJILHOCTH,
KOJUIMHEApHOCTH,
KOMILJIAHAPHOCTH BEKTOPOB

23

20

KomnuiexkcHble ynucaa u
MHOT0YJIEHBI

MHO0keCcTBO KOMIIJIEKCHBIX YHCEIT.
DopMBI 3aMMHCH KOMIUIEKCHBIX
yucen. Onepanuu HaJl
KOMIIJIEKCHBIMM YHCJIaMH.
Paznoxxenne MHOrO4YICHA HA
MHOKHUTEIN OCHOBHAs TEOpEMa
anredpsl

15

12

AHaTuTHYECKAs] TeOMeTPHst
Paznuunble TUIIBI ypaBHEHUN
IJIOCKOCTH U NpsiMOM. B3aumHoe
pacmoioKEHNE MPSIMBIX HA
IJIOCKOCTH U B IPOCTPAHCTBE.
Brruncnenue paccTosHAN MEXTy
TOYKOM Y MIOCKOCTBIO, TOUKOH 1
IPSIMOIA.

29

25

KpuBble 1 10BEpXHOCTH BTOPOTO
opsIJIKa

12

10

Hrtoro

108

10

92




3.3. Conep:kanue pa3iejioB IUCHUININHBI

BBenenue

[Ipeamer, 3agauu u conepxkaHue TUCUUILIUHBI. OCHOBHBIE ATAIbl PA3BUTHS TUCIUILIAHBIL.
CrtpykTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBS3b C IPYTUMH TUCIUTUTMHAMHU.

Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuusl U onpeaeIuTe/H.

[Tonstue matpunel. Buasl Mmatpun. [eiictBus Hag matpunamu. Onepanuu HaJy MaTpULIaMu
U HUX CBOMCTBA. Onpenenurenu, ux cBoiicTBa M BbluuciaeHus. IloHstus muHOpa u
anreOpanvyecKoro JOMOMHEHUs. Pa3nokeHue onpenennTes Mo IeMEHTaM CTPOKH HIIK CTOJIONA.
Brrancnenue onpenenureneii pa3Iu4Horo nopsaka.

OOparHass MaTpulla W aIrOPUTM €€ BBIYMCICHMS. OJIEMEHTapHble MpeoOpa3oBaHMs
Mmatpul. IIpuBeneHne MaTpuubl K JUaroHaJIBHOMY WM TpaleUUEBUIHOMY BUAY. MarpuyHas
¢dopma 3armcu CUCTeMbI TMHEHHBIX alreOpandeckux ypaBHEHHH. PaHT MaTpuipbl.

Tema 2.Pemienue cucrem JIMHEHHBIX alre0pan4ecKuX ypaBHeHHIA.

CucreMbl TMHEHHBIX anredpandeckux ypaBHEHHM, OCHOBHbBIC MOHATH. Pemienue cuctem
JUHEHHBIX ypaBHeHUIl MeTonoMm Kpamepa, wmetogom oOpatHOil MaTpuilbl, MmetogoM [aycca.
Teopema Kponekepa — Kamennu. PereHre mpou3BONBHBIX CHCTEM JIMHEHHBIX ypaBHEHUUH
metoqoMm laycca. PemieHne OZHOPOOHBIX CHUCTEM JIMHEWHBIX ypaBHeHHiUl. Kpurepuit
CYILIECTBOBaHUS HETPUBUAIBHBIX PEIICHUI.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajiredpbl

Tema 1. JIunelinble onepanuu HaJ BEKTOpaMH, UX CBOMCTBA. JIMHeiHble KOMOMHAIIUU
BEKTOPOB. JIMHENHAas 3aBUCHUMOCTh M HE3aBUCHMOCTb BEKTOPOB. ba3uc cuUCTEMBI BEKTOPOB.
EnnHCTBEHHOCTH pa3nokeHus BeKTopa o 6asucy. OpTOHOPMUPOBAHHEIN Oazuc.

Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE NMPOU3BEICHHS BEKTOPOB, UX CBOMCTBA. Y CIOBUS
OpPTOTOHAJIBHOCTH, KOJIJIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbluMcieHHE CKaJIspHOrO,
BEKTOPHOIO M  CMEIIAHHOTO TPOU3BENIEHHH BEKTOPOB, 3aJaHHbIX KOOpJMHATaMH B
OPTOHOPMHPOBAHHOM Oa3zuce.

Tema 3. Jluneiinsle mpoctpanctBa. [lonsTue 0a3znuca MPOCTpPAHCTBA I'E€OMETPUUECKUX
BeKkTOpoB. [IpeoOpa3oBaHne MaTpullbl JIMHEHHOTO OnepaTopa IpH rnepexojie oT 06asuca Kk 6asucy.
CoOcTBeHHbIE 3HAUYSHHSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Pa3zgen 3. KoMmiekcHbIe YMCJIa 1 MHOTOYJICHBI

IloHaTHE KOMIIIEKCHOTO 4YHCIIA. (DOpMBI 3allMCH KOMIIJIICKCHBIX YHCCII. I[eﬁCTBHH Hazg
KOMIIJICKCHBIMHA YU CJIaMH. (I)OpMYJ'Ia MyaBpa. H3BneueHue KOpHA N-0¥ MOJ0XKUTEIHbHON CTEIICHU
W3 KOMIUIEKCHOTO umcia. Pa3nokenne MHOrodieHa Ha MHOKUTE . OCHOBHAs TEOpEMa anre6pLI.

Pa3znen 4. AHanuTHUyecKasi reoOMeTpust

Cucrembl koopAuHAT. JleKapTOBBI MPSAMOYTOJIbHBIE KOOPIMHATHI HA IJIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrtemMa KOOpIUHAT.
Tema 1. IIpsiMble U IIOCKOCTH



Pasnuunble THIIBI ypaBHEHMH IVIOCKOCTH M ypaBHEHU I IPSIMOM (HA IVIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienre pacCTosiHUM MEXAY IBYMSI TOYKAaMH, TOUKOM ¥ IPSIMOM, TOYKOM U IJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Bbruncienre yriioB Mexy 1ByMs NPSMBIMHU, IPSIMOM U INIOCKOCTBIO, IBYMSI IIJIOCKOCTSIMHU.
Tema 2. KpuBble M1 NOBEpXHOCTH BTOPOI0 MOPSAAKA

KpuBble BTOpOro nopsijaka, ux reoMeTpUYecKHe CBOWMCTBA M ypaBHeHus. [IpuBenenue kpuBoi
BTOPOT'O MOPsAKA K KAHOHUYECKOMY BUJTY.

VYpaBHEHHE MOBEPXHOCTH BTOporo mopsaka. KaHoHudeckue ypaBHEHHs cepbl, AILTUIICOUTA,
KOHYca, runepOoona, napadboiaouaa.

3.4. TeMmaTuKa NPaKTHYECKUX 3aHATHI MO JucHUIIMHe «/InHeiiHasa aaredpa»

Ne 3ansTus Tema 3ansaTHA

1 Pa3nen 1. DiemeHTHI JIMHETHOM ajaredpbl. MaTpuiibl, 1eHCTBUS
Haj MaTpuriamu. OnpeeanuTeNt, UX CBOMCTBA U BBIYHUCIICHNUE.
Pemenue cucrem JIMHENHBIX alredpandeckux ypaBHEHUN
2 meTtooM Kpamepa, MeToioM 00paTHOI MaTpUIlbl, METOJOM
I'aycca.
Pa3pen 2. DieMeHTHI BEKTOPHOM aJredpsl. Jluneiinsie
omnepauyy HaJl BEKTOPAMHM, UX CBOMCTBA. Brrunciienue
3 CKQJIIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BEACHUI
BEKTOPOB. COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
MaTpUIbI
Pa3nen 3. KoMmiekcHbIe Yucjia U MHOTOWIeHBbI. JleiicTBus
4 HaJl KOMIUIEKCHBIMU YHcliaMU. Pa3nokeHrne MHOrowieHa Ha
MHOKHUTEJIN
5 Pa3znen 4. Ananurnyeckasi reomerpusi Paznuunbie TUIIBI
YpaBHEHUH IJIOCKOCTH U MPSIMOM Ha IJIOCKOCTH U B
npoctpaHcTse. [Ipocreiiiine 3a1aun aHaTUTHYECKON reOMeTpUn
(BBIUMCIICHUE PACCTOSIHUM U YTIIOB)

4. YueOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmarusHbie 10kyMeHTbI H 'OCThI

1. ©IOC 23.03.03 «Dkcrutyarausi TPAaHCIIOPTHO — TEXHOJOTHUECKUX MAIIMH U KOMILJIEKCOB)»
(ypoBeHb OakanaBpuarta). Y TBepka€H nprukazom MunoOpuayku Poccun ot 7 aBrycra 2020 1.
Ne 916.

2. AxaneMuyecKuil ydeOHBIM TUIaH MO HampaBlieHWo moAroToBkH: 23.03.03 «Okcruryaramus
TPAHCHOPTHO-TEXHOJIOTUYECKUX MalluH U  KomIuiekcoB» [Ipoduns «MHXUHUPUHT U
IKCILTyaTaIys TPaHCIIOPTHBIX crucTeMy. @opma oOydenus — 3aounas. 2026.

3. Marpuna COOTBETCTBHM KOMIETEHIMH 10 HampaBieHuto mnojarotoBku  23.03.03
«QKCIUTyaTalysl TPAHCIOPTHO — TEXHOJIOTMUYECKHUX MAlllMH U KoMILIekcoBy OOpa3zoBaTesbHas
nporpamMMa: MHXUHUPUHT M SKCIUTyaTalllsi TPAHCHOPTHBIX cucteM. Dopmbl 00yuyeHHS:
3ao4Has. 2026.

4. VYka3 Ilpesunenta Poccuiickoit @eneparun ot 01.12.2016 Ne 642 «Crtparerun Hay4dHO-
TEeXHOJIOrn4eckoro passutusa Poccuiickoit deneparum».

5. [IIpuxa3z Munucrepctsa o6pazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenun Ilopsnka mnOpuMeHeHUss  OpraHU3alUsSMH, OCYIIECTBIISIOIIUMU
00pa3oBaTeNbHYIO JIEATENBHOCTD, IIEKTPOHHOI'O o0y4eHus, JMCTAHITMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUN IPU peain3alui 00pa3oBaTebHBIX IPOrpaMM».



4.2.  OcHoBHasi JuTEpaTypa

1. 3abonorckuit B.C. JIuneiinas anreOpa u aHATMTUYECKAst TeOMETPHS (YIeOHBIH KOMILIIEKC):
yuebHoe rocobdue, 2-¢ uza. Crep. M.: U3n-so UHOPA-M, 2022. 309 c. (Bricmee
oOpa3oBanue: OakaiaBpHar).

2. Cupotuna U.K. JIuneitHas anreOpa v aHaTUTHYECKAss TE€OMETPHsI: HHTEPAKTUBHBIN KypC:
yuebHoe nocobue ais By3oB. CII6, M3xa-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii mo JuHEWHOW anreOpe W aHAIUTUYECKOW reoMeTpuH: ydeOHoe rocobwue. //
Kyapssues b.1O., Matsam B.U., ITokaszees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponusiii pecypc.]

4.3. JlomoJiHUTeJbHAs JIUTEpaTypa

1. KpaTtkuii Kypc BBICIICH MaTeMaTHKH [DJEKTPOHHBIA pecypc|: y4ued. - DIIeKTpOH. JaH. -
Mocksa:  Jamkos u K, 2017. - 510 c. [Pexum pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

2. 3ybkoB B.I'., JIsxoBckuii B.A., MapteiHenko A.W., Munocnues B.b., [Tymkaps E.A. Kypc
MaTeMaTUKH JUIsl TEXHUYECKUX BBICIINX yueOHbIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012.
400 k3.

3. Unbun B.A., Tlo3usak O.I'. Ananutuueckas reomerpus. M.: Hayka. ['maB.pen-us ¢usuko-
MaTeM.JuT-pel, 1988. 224 c.

4. beknemumien, J[.B. Pemenne 3amau u3 Kypca aHAJIUTHYECKOW T€OMETPUU W JIMHEHHOU
anreOpsl [DIIEKTPOHHBIN pecypc]: yued. mocobue - DNeKTpoH. naH. - MockBa: Pu3MartiurT,
2014. - 192 c. [Pesxxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIE PECYPCHI
[IpoBenenue 3aHATUHN U aTTECTAllMi BO3MOXHO B AUCTAHLIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-

CTeMbl JAucTaHIUOHHOTO oOyuenusi yHuBepcuteTa (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «MaremaTnkay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MPOTPaMMBI:.

Hazsanue D0OP

JluneitHas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIUTHYECKAsi TEOMETPHSI https://online.mospolytech.ru/local/crw/course.php?id=2843
Jlunetinas anrebpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAJIIUTHUYCCKAS T'COMCTPHSL

Pa3zpaboranubie DOP BKIIIOYaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpS[I[OK IMPOBCACHUA pa60T B AUCTAHOUOHHOM Q)opMaTe YCTaHABJIIMBACTCA OTACIbHBIMU
pacTopsDKeHUSMU TIPOPEKTOopa MO y4yeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHL.

Kaxq(mﬁ CTYJICHT O6€CH€'-I€H I/IHJII/IBI/I)IyaJ'IBHBIM HeOFpaHI/I'-IeHHI)IM )IOCTYHOM K BJ'IGKTPOHHOI\/II
OMOINOTEKE MOCKOBCKOIO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJWYECKHME MaTepualbl B 3JIEKTPOHHOM BHJIE,
MMPEACTaBJICHHLIC HA caiite mospolytech.ru B pa3aciic: «HCHTp MaTeMaTUu4YCCKOIro 06pa3OBaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,

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



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

[Tone3nsie yueOHO-METOAMUECKUE U MHPOPMALIMOHHBIE MaTepPHAaJIbl IPEACTABICHbI Ha caifTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOU ceTr «IHTEpHET» ISl OCBOCHUS

JUCHUIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIulleH3M0HHOE U CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
odecmeyeHmne

Ne| HaumenoBanue | Pazpabdorunk 11O JocTynHOCTD Ccbuika Ha Enunblii peectp
(mpaBooOJaaares | (IMUIEH3MOHHOE, | POCCHICKHMX MPOrpamMm AJsi
b) CBO0OHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHnsieM
oe)

1 | AstraLinuxCom [OOO JInteH3noHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

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

TEXHOJIOT'M" 75

4.6. CoBpeMeHHbIe podeccuoHATIbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX JAJIsl 0CBOCHHUS TMCIUIIIUHBI:

HaumenoBanue Ccblika Ha pecypc HocTynHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

JocTtynHa B cetn
https://stackoverflow.co

StackOverflow iy WutepHer 6e3
OTpaHUYECHUHN

Wndopmarmonnsie pecypest Cetn | http:// www.consultant.ru | ocrymso
KoncynprantlIimroc

ITopran PenepanbHbIX
TOCY/1apCTBCHHBIX http://www.fgosvo.ru. HoctymHo
00pa3oBaTeNbHBIX CTAaHAAPTOB
BhICIIIEr0 00pa3oBaHUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI
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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/

Jlanp https://e.lanbook.com/ JocrtynHa B ceTn
HNuTtepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | doctynHna B cetn

ru/ WutepHer 6e3
OrpaHUYECHUN
IIpodeccnonanbHbie 6a3bl JAHHBIX

baza nanHbIX HaydIHOU http://www.elibrary.ru HoctymHo

AJICKTPOHHON OMOJIMOTEKH

(eLIBRARY.RU)

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

roJinTeMaTuueckas pedepaTuBHO-

oubnuorpaduyeckas u

HayKOMEeTpHYecKas

(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MaTepHaJH)HO'TeXHI/I‘leCKOG o0ecrneuyeHue TUCHUIIINHBI

MatepuaiabHO — TeXHUYECKas 0a3a yHUBEpcuTeTa 00eCreunBaeT MPOBEICHUE BCEX BHJIOB
3aHITHIA, IPETYCMOTPEHHBIX Y4EOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
MIPOTUBOIIOXKAPHBIM MTPABUIIAM U HOPMAaM.

Kadenpa «Marematuka» wucrnonb3dyer ydeOHble ayauTopud U3 odbmero ¢GoHaa
YHUBEPCUTETA.

I[Ippy HEOOXOAUMOCTH JUIsI TIPOBEACHHS WHTCPAKTHBHBIX MPAKTHYCCKUX 3aHITHI
MCIIOJIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHl YHUBEPCHUTETA.

6. MeTroau4eckue peKOMEH AU

6.1. MeToanyecKkue peKOMEHAAUUHM Il IPenoaaBaTeisi
110 OPraHu3anuM 00y4eHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4yaeMblil UMM MaTepHai He TpeOyeT Kakoi-In0o crnenuaabHOM (JIOTOJIHUTENbHON ) HOATOTOBKU
U BIIOJHE MOXET OBbIThb YCHEIIHO W3Yy4YeH, €CIM CTYAEHThl OyIyT IocelaTh 3aHATHus,
CBOEBPEMEHHO BBINOJIHATH IOMAIIIHHE 33/1aHUS U TI0JIb30BATHCS (IIPU HEOOXOIMMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJbTallMii B TEYEHHE KaKJOro ceMmecTpa. Bomeamme B Kypc MaTeMaTHKU
pa3zelibl ABISAIOTCS KJIACCUYECKUMU, B TO K€ BPEMsI OHM IPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK
UMEIOT LIMPOKOE PACIIPOCTPAHEHUE JIJIS PELLIEHUS pa3HOT0 poja 3a7ad BHYTPU CaMON MaTeMaTHKU
Y IIPUKJIAJHBIX 3a/1a4. FIX 0CBOEHUE OMOXKET CTYACHTAaM JIOTHYECKH BEPHO, ApIYMEHTUPOBAHO U
SCHO CTPOUTH YCTHYIO M NHCHbMEHHYIO PEub, YCIEUIHO MPUMEHSTh HAKOIUICHHBIE 3HAHUS B
npodecCUOHATBLHOM 1A TeNTbHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATUH pPEKOMEHIOBATh CTYJIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JIMTEPATYPY, @ B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB JUISl TIOATOTOBKU K
JK3aMeHy.

Ha nepBoM 3aHATHM IO JUCHHUIUIMHE CIEIyeT 0053aTeIbHO MPOUH(POPMHUPOBATH
CTYJEHTOB O BHJI€ U (opMe IPOMEKYTOUHOM aTTECTALIMU 10 TUCIUIUINHE, CPOKAX €e

11


http://www.elibrary.ru/
http://webofscience.com/

IIPOBEJCHUS, YCIOBUSAX JIOYCKa K IPOMEKYTOYHOM aTTeCTAalluH, IPUMEHAEMBIX BUAAX
IIPOMEKYTOYHOTO KOHTPOJIA.

N3noxxeHne TEOpEeTUUECKOro MaTepuasa JOJKHO COIPOBOXKAATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, TIATEIbHO OTOOPaHHBIMU MPENOAABATENIEM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKM IpU PELICHUM 3aJayd HE OTBJIEKAIM OT IJIaBHOTO: OCMBICIEHMS HJEU U CYTH
IPUMEHAEMBIX MeTonoB. ClenyeT Bcerna ykKasblBaThb IPUMEPHI IPAKTHYECKOTO IPUMEHEHHS
PacCMOTPEHHBIX Ha 3aHATHUSX ypaBHEHUN U (popmyIl.

IIpakTryeckue 3aHATHS AOJKHBI ObITh OPraHU30BaHBI IIPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBl OCTaBAJIOCh BpeMsl Ha TMEPUOIUYECKOE BBIIOJHEHHE CTYJACHTaMH HEOOJBIION
CaMOCTOSITENIbHON PabOThl B ayJUTOPUH JJIS IPOBEPKU YCBOCHUS M3JI0)KEHHOI'O MaTepHara.

[IpenonaBaTens, BeAYIMIMA NPAKTUYECKUE 3aHITHSA, TOJDKEH COTJIACOBBIBATH Y4E€OHO-
TEMaTUYEeCKUH TUIaH 3aHATUH C JIEKTOPOM, UCIOJIb30BaTh €AUHYIO CUCTEMY 0003HAaYEHUH.

[IperonaBaTento cinemyer A0OMBATBCS CHUCTEMAaTHYECKOH HENpPEphIBHOW  paboTHI
CTYAICHTOB B T€UEHHE CEMECTPA, HEOOXOIMMO BBISBIIATH CHIIBHBIX CTYIEHTOB U IIPUBJIEKATh UX K
Hay4HOI paboTe, K y4acTHIO B pa3HOTO pojia OJIMMIHMAaX U KOHKypcax.

CTyZneHT [OJDKEH OIyINaTh 3auHTEPECOBAHHOCTh IIPENOAABATENsl B JIOCTH)KCHHUU
KOHEYHOT'O pe3ysbTara: B IPHOOPETCHUN 00YJaIOIMMHUCS IIPOYHBIX 3HAHUH, YMEHHIA U BIIaICHUS
HaKOIJICHHOM nH(popManuei 1i1s peleHus 3a/1a4 B IpopecCuOHaIbHOMN e TeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MOXHO TNpOBeJcHHUE 3aHSATHA U aTTECTAllMi B JIUCTAHIIMOHHOM (hopMaTe ¢ MpPUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOTO 0oOydeHus yHuepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKay» JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm. m.4.4).
[Mopsimoxk mpoBeneHus: pabOT B TUCTAaHIMOHHOM (opMaTe yCTAaHABIMBACTCS OTACIHHBIMU
pacIoOpsKCHUSIMU TIPOPEKTOpa MO y4eOHOW padoTe W/MiM LEHTPOM Yy4eOHO-METOUYECKOM
paboTHL.

6.2. MeToauyecKkue YKa3aHHUs JJisl 00YyUAIOIIHXCS M0 0CBOEHUIO
TUCHUTLTHHBI

Pa3nes: 3j1eMeHTHI JIMHEHON aaredpsbl

Martpuusl 4 onpeneautenau. [Ipexe Bcero, CTyIeHT J0JDKEH MOHAThH, YTO MaTpUIla —
9TO TabsuIa yucen (mpuyeM 3Ta TabJIuia MOKET UMETh OJJMHAKOBOE YUCJIO CTPOK U CTOJIOIIOB, a
MOKET OBITh U IPSIMOYTOJILHON), @ ONPEIETUTENh- 3TO YHCIIO, 3alIUChIBAEMOE B BUE KBaIpaTHON
TaOJINLBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOIBKO Y KBaJPATHBIX MaTpPHII.

Crnenyet 006paTuTh 0CO00€ BHUMAHUE HA OTEPAII0 YMHOKEHUS MPSIMOYTOJIbHBIX MaTPHUI]
U IIOHATH, KaAKUM HOJ'Iy‘IaCTCf[ HOprI[OK ManI/IIIBI — HpOI/ISBCHGHI/IH. OCO6CHHOCTI) ManI/IH TAKXE
COCTOMT B TOM, YTO NPOM3BEJEHHE MATPMIl He MepecTaHoBouHo, To ecth AB # BA Cnenyer
00s13aTeNTbHO YOTUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIHUE 3/1a4H.

BaxxupiM siBisIeTcs moHsATHE 0OpaTHOW MaTpuilbl. Hamo 3HaTh ycioBUE CyIIeCTBOBAHUS
00paTHON MaTPHIIBI M AITOPUTM ee mocTpoeHus. [lociie ee BRIUMCICHHS IeIeCO00pa3HO JIeaTh

MPOBEPKY MPABUIBHOCTU PEIICHUS, BBIMOIHHUB OMEPALHUI0 YMHOKEHUS A'A=E (momkHa
MOJTYYUTHCS SAMHUYHAS MAaTPHUIIA)

[Ipu uzydeHuu onpenenuTene Halo YeTKO YCBOUThH MOHITHS MIUHOpPA, alreOpandecKkoro
JIOTIOJTHCHUSI, 3HATh MHOTOYHCIICHHBIC CBOWCTBa ompeaenutens. JJi1 OCBOSHUS TEXHUKH
BBIUMCJICHHSI OMpEeNIUTeNe 1enecoo0pa3Ho, BBIOpAaB IMPOU3BOJBHBIN OMpPENSIUTETh BBIIIE
TPETHETO MOPSIKA, PACKPBITH €0 PA3IMYHBIMH CIIOCO0AMH, IIPUMEHSS PA3JIOKEHUE U TIO CTPOKAM
u 110 crosnbuamM. OO0paTuTe BHUMaHue, KaKie CTPOKH (CTONOIIBI ) MPEANOYTUTEIbHEE BRIOUPATD JIJIS
PACKPBITUSL  ONPEACITUTEIIS, YTOOBI YIPOCTUTH ero BbuciacHue. OcobeHHO 3S(hdEeKTHBHO
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BBIYUCIICHHE OIPEACIIUTENS ¢ MOMOIIBIO AJIEMEHTAPHBIX MPEoOpa3OBaHUM, MPUBOISIIUX €0 K
TPEYrOJIbHOMY BHUIY.

IIpy wm3ydyeHuu peuieHU CUCTEM JMHEWHBbIX anreOpanueckux ypaBHeHuil (CJIAY)
o0OparuTe BHUMAaHUE, IPEXKJIE BCEr0, Ha MOHATHE PEIIEHUSI CUCTEMBI M YCJIOBUS CYLIECTBOBAHUS
pelIeHui B 3aBHUCHMOCTH OT COOTHOILEHHS MEXAY PaHrOM MAaTpHULbl, paHOM pacIIMpPEHHOU
MaTpHIlbl CUCTEMBbl M YUCIIOM HEU3BECTHBIX M ypaBHeHuH. OOpaTuTe BHMMAaHUE Ha YCJIOBUS
npumenenus Gpopmyn Kpamepa u merona o0patHoii MaTpuiibl. BHuMaTensHo pa3depure mpuMephl
pelIeHUsT MPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpanuyeckux ypaBHeHHH MmeronoMm [aycca
(BBeIeHHE OA3UCHBIX M CBOOOTHBIX TIEPEMEHHBIX ).

Pa3zgen: Di1eMeHTHI BEKTOPHOI ajredpbl

[Ipy wm3yyeHHH JaHHOM TeMBbl OOpaTHUTE BHUMAHME Ha JIMHEWHBIC OIEPallUU HaJ
BEKTOPAMHM, HA TOHATUS JIMHEHHOW HE3aBUCUMOCTH M JIMHEHHOW 3aBHCUMOCTH BEKTOPOB, Ha
dbyHIaMeHTaIbHOE MOHITHE 06a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oasrmca),
Ha pa3JIoKeHue BEKTopa 1o 6asucy.

3HaTh OIpeseeHNe, TEOMETPUUECKHUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMEIIAHHOTO
IIPOM3BEACHUS BEKTOPOB, (POPMYJIBI U1 MX BBIYMCICHHUS B BEKTOPHOM U B KOOPJMHATHON opMe.
OO0s3aTenbHO 3HATh U YMEThb IIPOBEPATH YCJIOBHUSI OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTU U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: koMIJIEKCHBIE YMCJ1a M1 MHOTO4JICHBI

B orom paszmene, mpexiae BCero, Halo0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBHJIOCH
pacmMpeHrueM TOHATHUS NEHCTBUTENBHBIX YHUCEN, 3HATh ONpeeNieHHe M TpU (OPMBI 3aIHCH
KOMILUIEKCHOTO yuciaa (anredbpanyeckyro, TPUTOHOMETPHUYECKYI0O M I10Ka3aTelIbHYIO),
FEOMETPUUECKYIO0 HHTEPIIPETALIMIO KOMIUIEKCHOTO YKCia U B3aUMHO-OJHO3HAYHOE COOTBETCTBUE
MEXly MHO>KECTBOM KOMIIJIEKCHBIX YHCEN ¥ MHOKECTBOM TOYEK KOMIUIEKCHOM TNIOCKOCTH. 3HATh
bopmyny Oinepa. KomriuiekcHble 4HClIa MOXHO H300pakaTb C TIOMOIIBI0O BEKTOPOB Ha
KOMIUIEKCHOU IJI0CKOCTH. [[0aTOMY omnepanyy CiOoKE€HUsS U BBIYMTAHUS KOMIUIEKCHBIX YHCET
MOTYT OBITh CBEJICHBI K ONEPALIUsAM CIOKEHHS U BBIYUTAHUS COOTBETCTBYIOIINUX BEKTOPOB.

Hano 3HaTh M yMeTh BBINOJHATH ONEPALMN YMHOMKEHUS, ICIICHUS, BO3BEICHUSA B
MOJIOKHUTEIPHYIO CTENEHh KOMIUIEKCHBIX YHCENl, 3alMCAaHHBIX B TPUTOHOMETPUYECKOH (opme,
M3BJICYCHUSI KOPHS N-OM CTENEHU W3 KOMIIJIEKCHOTO YHMCIIA.

Cnenyer oOpaTUTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMILJIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CTb JIt00as areOpanyeckast ornepanus HaJ KOMIIJIEKCHBIMH YHCIIaMU HE BBIBOJUT
3a npeaesnsl 00JaCTH KOMITJIEKCHBIX YHCE.

Hano 3Hath pasznuuHble BUABI PA3JIOKEHHS MHOIOWIEHA HAa MHOMKUTEIM JUIS CIIydaes,
KOrJla cpeid KOpHEH MHOTOWieHa MOTYT OBbITh KPAaTHbIE, KOMIUIEKCHBIE KOPHHU. DTH CBEICHUS
OyZAyT UCIIOJIb30BaThCs, HAIPUMED, B MHTETPAIbHOM MCUUCIIEHUU NIPU BBIYMCIEHUN UHTETPaIoB
OT  JOpOOHO-pallMOHAIBHBIX  (YHKUMH, TpU  pEUIeHHWH  JUHEHHBIX  OAHOPOJTHBIX
TuddepeHMaIbHbIX YPaBHEHUH N-T0 MOPSIKA C MOCTOSIHHBIMU KO3 PHUIIHEHTaAMU.

Pa3nen: AHaIMTHYECKAs reOMeTpPUs

[Tpy u3yyeHUM aHAIUTUYECKONH T'€OMETPUU CIENYET, NPEXKIE BCEro, MOHATh, UYTO €€ 3ajadeu
ABIISIETCS U3YyUEHHE T€OMETPUUYECKUX OOBEKTOB MIPHU MOMOIIM aHATTUTUUYECKUX METOJ/I0B ajreOpsl
1 MaTEMAaTUYECKOrO aHaiu3a. B OCHOBE Takoro moaxoja JIEKHUT METOJ KOOPJIWHAT, BIIEPBBIC
cucTemMatuyecku npuMeHeHHbI P. Jlekaprom. OcHOBHBIE IOHATHS T€OMETpUHU (TOUKa, MpsMas,
IUIOCKOCTh) SIBJISIFOTCS HEONpPEAEsIeMbIMU, U JJIsl UX ONMUCAHUS MPUMEHSETCS] aKCHOMATHUECKUI
METO/I, TMO3BOJISIONINI YCTAHOBUTH B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
TOYEK MPSAMONW M MHOXXECTBOM JICHCTBHUTEIBHBIX UYHCENl M, TAKUM OOpa3oM, BBECTH CHCTEMY
KOOpJIHAT.

Hano uetko ycBOuTH pazinuuHble GOpPMBI YpaBHEHUH MPSIMOI U IUIOCKOCTH YMETh MEPEXOAUThH OT
oZ1HOH Qopmbl K apyroil. CieayeT OCMBICINUTD U YCIENIHO IPUMEHATh PEeIIeHUs! KJIaCCHYECKUX
3a/1a4 aHAIMTUYECKON F€OMETPUM O B3aMMHOM PACIIOJIOKEHHUH NPSMBIX U IUIOCKOCTEH, YMETh
OTIPEACIIATh YIIIbl M PACCTOSHUS MEXY Pa3IUYHBIMU T€OMETPUUECKUMH 00bEKTaMH.
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OTMeTuM B 3aKJIIOUYEHHUE, YTO YCIICIIHOE M3YYeHHUE MUCLUUIUIMHEL « JInHeiHas anreGpay,
npuoOpeTeHne HeoOXOAMMBIX KOMIIETCHIMH, YMEHUH M HAaBBIKOB BJIQJCHUS MaTeMaTHYECKUM
amnmaparoM TpeOyeT OT CTYASHTOB OOJBIION CaMOCTOATENbHON paboTsl. OOpaTuTe BHUMaHHE,
YTO KOJIMYECTBO YacOB, OTBOJMMBIX HAa CaMOCTOATENIbHYIO pabOTy B COOTBETCTBUU C YUEOHBIM
IUTaHOM, OOJIBIIIE YHCTIa YacOB, OTBOJMMBIX Ha BCE BUIBI AyIUTOPHBIX 3aHATHH.

7. @OH/I OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI H OLICHMBAHUSA Pe3yJIbTATOB 00y4eHHs

J1s KOHTpOJIL yCIIEBAEMOCTH M KAayecTBa OCBOEHUS IUCLMIUIMHBI HACTOSIIEH NPOrpamMMOMn
IIPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA:

— KOHTpOJb TEKYIIEH YCIIEBAEMOCTH (TEKYLIUIl KOHTPOJIb);
— MPOMEXYTOYHAs aTTecTarus (IK3aMeH).

Bun konTpOns
Ne i/ pe3yabTaTOB
oOyueHus

HaumenoBanue
KOHTPOJIA
pe3yJIbTaTOB
0o0y4deHus

Kpatkas xapakrepucTuka KOHTPOJIS
pe3yabTaTOB OOYUCHHS

PacuetHo-
1 rpadudeckas
paborta

Tekymunit

OObyuaromuiicst B TE€YEHUE cemecTpa
CaMOCTOATCIIbHO BBIINIOJIHACT PpPsAd pacCdCTHO-
rpaduyeckux pabor mo Teme paznmena. [Ipu
IPOBEPKE IMPEIoIaBaTeNIb OLIEHHBACT KayeCTBO
o opMIIeHHUS], TPABUIIBHOCTh PACUETOB.

2 KonTponbhas
pabora

Tekymunit

Pemenne KOHTPOJIBHOM paboThI
OCYILLECTBIIICTCSI HA  IOCIEJHEM  3aHATUU
uzyyaemoro paszaena. KonrponbHas pabota
BBINOJIHSACTCS UH/IMBUYAJIBHO KaX/1bIM
ctyneHToM. Ilpu mnpoBepke mpernoaaBareib
OLICHMBAET MPaBWIbHOCTh  IPOU3BEIEHHBIX
pacueTos.

3 Tect

Texymmit

TectupoBaHue MPOBOAUTCS HA IOCIETHEM
3aHATHUM M3y4aeMOW TeMbl. TecTUpoBaHUE
oCyllecTBIseTCs,  JAMOO0  MpU  MOMOIIHU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAaHMUS, JTMOO C
MCIIOJIb30BaHUEM BBIJAHHBIX TECT-33JaHUi Ha
OymakHOM HocuTene. B pamkax TectupoBaHus
IPOBEPSETCs 3HAHNUE TEOPETHUECKOM Oa3bl.

4 DK3aMeH

IIpomekyTOUHBIN

[IpomexyTouHas arrectanusi oOydaromuxcs B
dbopme sK3aMeHa TPOBOJUTCS IO pPe3yJbTaTam
BBITIOJIHEHHUSI BCEX BHJIOB Yy4yeOHOW paboTHI,
MPEyCMOTPEHHBIX Y4€OHBIM MJIAHOM IO TaHHOM
JUCIMUILINHE, pu 9TOM YUYUTBHIBAKOTCS
pPEe3yJbTAaThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B
TeueHue ceMecTpa. OleHKa CTENEHHN JOCTHKEHUS
00y4JalmUMUCS  TUTAHUPYEMBIX  Pe3yJIbTaTOB
oOydeHHs TO  JWCIUIUIUHE  MPOBOJTUTCS
MpenojaBareyieM, BEeAyIIMM  3aHSATHS 110
JUCIUIIIMHE METOJO0M 3KCHEepTHOM oueHku. [1o
WTOraM  NPOMEKYTOYHOM  aTTeCTallUd 10
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JUCIHHUIIIIMHE BBICTABJISCTCA OLICHKA «OTJIHMYHO»,
«XOpOo1I0», «KYOOBJICTBOPUTECIBHO» NI
«HCYOOBJICTBOPUTEIILHO)).

7.2.

IIxaja 1 KpUTEPUN OLIEHUBAHMS Pe3yJIbTATOB 00y4eHuUs!

[TokazaTenem OIeHMBAaHUS KOMIIETCHIIMHA Ha Pa3jIMYHBIX dTamax MX (OPMHPOBAHUS SBISETCS
JOCTHXKEHNE 00YJarOIUMUCSA TIAHUPYEMbIX PE3YJIbTaTOB O0YUYESHHUS 110 AUCUHUILIIMHE (MOAYIIO).

Kpurepun oueHuBaHusi

IHoka3areanb
Hey/10BJIeTBOPUTEILHO | YI0BJIETBOPUTEILHO |  XOpOLIO OT1iIn4HO
3HATh: OOyuaromumiics OOyuarommiics OO6yuatommii | OOyyaromu
JIEMOHCTPHUPYET MOJHOE | J€MOHCTPUPYET ca iics
TCOPCTUHCCKUC | hreyreTBUE MM HETOJHOE JIEMOHCTPUPY | IEMOHCTPH
OCHOBBI HEIOCTATOYHOE COOTBETCTBHE T YaCTUYHOE | pyeT
JIMHCHHOH COOTBETCTBHE CJIe/IyIOIIUX 3HAHUH: | COOTBETCTBHUE | MOITHOE
anredpe! 1 . | cnenyromux 3Hanmii: CIEYIOIMX | COOTBETCTB
AHATUTHYECKOI TEOpeTHYECKHe SHAHMIL: e
reoMeTpuH, TEOPETHUECKHE OCHOBEI | OCHOBBI JIHHEHHOH CIIEIYIONTHX
KOMILIEKCHBIE | JIMHEIHOI anre6phl 1 anredpsl U TEOPETHUECK | ot is.
uycIa. AHAJIUTHYECKOI AHAJIUTHYECKOM 1€ OCHOBBI
reoOMeTpuH, reOMETPUH, JIMHEWHOHN TeopeTruyec
KOMILJIEKCHBIE YHCIIA. KOMILJIEKCHBIE YUCNIA. | aNreOphl 1 KH€ OCHOBBI
AHAUTHYECK | TMHEHHOM
ol anreOpsl U
reOMETpUY, | aHATUTHYEC
KOMIUIEKCHBI | KOii
€ uKca. reOMETpHUH,
KOMILJIEKCH
HormyckaioTe | pre qycra,
1
HesHauntells | CBOOOIHO
HbIE OIINUOKH, | OEpUpyeT
HETOYHOCTH, | IIPUOOpETEH
3aTPyJHEHHS] | HBIMH
npu 3HAHUAMU.
aHATUTHYECK
uX
onepanusix.
yMeTh! Ooyuatomumiics He ymeeT | OOyuaronuiics Ob6yuaromumii | OOyuaromu
WJIU B HEJOCTATOYHOU JIEMOHCTPUPYET cA ncs
peLIATh 3a1A4N | crenepy ymeer: HeIoJIHOe JIEMOHCTPHUPY | J€MOHCTPH
1 yHpaxKHCHNA COOTBETCTBHE €T YaCTUYHOE | pyeT
UCIIOJIB3YA PEHIATh 331291 1 CIENYIOIMX YMEHUH: | COOTBETCTBHE | MOIHOE
OCHOBHBIE YIIPaKHEHHS UCTIONb3YS CISIYIONTHX | COOTBETCTR
METOJIBI, OCHOBHBIE METO/IBI, pelaTh 3a1a4u U yMeETHi: e
M3y4eHHBIE B M3yYEHHBIE B Kypce YIpaKHEHHS CHICAYIOMHX
Kypee IHHeiHOH anrebpe u HICTIONB3Ys OCHOBHEIE | PElIaTh yMCHHI:
JIUHENHOI aHATUTHYECKOI METO/Ibl, U3y4YEHHBIE B | 33/1a4 U
anrebpe u reoMeTpHH; OIIEpUPOBATh | Kypce TMHEHHOM YIPaKHEHHUs | peliaTh
AHATUTHYECKOH | C KOMIIEKCHBIMU anrebpe u HCTIONB3YS 3a7a9H 1
reOMETpHH; YUCTAMH. AHATUTHYECKOH OCHOBHBIE YTIPaKHEHH
OIIEpHPOBATE C reoMeTpUH; METOJIBI, 1
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KOMIUIEKCHBIMU OTIEpUPOBATH C W3YYCHHBIE B | UCIIONB3YS
YHUCIIaMHU. KOMIUIEKCHBIMU Kypce OCHOBHbIE
YUCIaMHU. JIMHEHHON METO/IBI,
Jomyckarores anredpe u U3y4eHHbIC
3HAYUTEIILHBIC aHAIIMTUYECK | B Kypce
OIIMOKH, MPOSBIIACTCS | OM JMHENHOM
HEJ0CTaTOYHOCTh reOMETPUH; anredpe u
YMEHHH, 10 PSATY OTIEpUPOBATH | aHATUTHYEC
MoKazareJiei, C KOM
oOyJaromuiics KOMIUIEKCHBI | TEOMETpPHH;
UCIBITHIBACT MU YHCTIAMH. | OIEpUpOBaT
3HAYUTEIILHBIC YMmenus bC
3aTpyqHEHUS TIPU OCBOCHBI, HO | KOMIUJICKCH
OTepUpPOBAHUU JIOITYCKAOTCS | bIMU
YMEHHSIMH MPU UX HE3HAYUTENlb | YUCIIAMHU.
IIEPEHOCE HAa HOBBIE Hble onOku, | CBoOOIHO
CUTYaIlUH. HETOYHOCTH, | ONEPUPYET
3aTpyJHEHUS | MPUOOPETEeH
npu HBIMH
AHATUTUYECK | YMCHUSMU,
ux MPUMEHSIET
orepanusx, UX B
nepeHoce CUTYaITUSIX
YMEHUH Ha IIOBBIIIEHHO
HOBEIE, 5
HECTaHJIApPTH | CIOXHOCTH.
BIC CUTYaIIUU.
BJAETh: OO6yuarommiics He | OOyuaromuiics B OO6yuvarommii | O0yyaromu
BJIAJEET 1581031 B | HEJIOCTaTOYHOM C4 YaCTUYHO | McA B
HaBbIKAMH HEIOCTATOYHOM CTENEHH | CTENEHH BJIAJIEET: BIIAJIEET: TIOJTHOM
HIPUMCHCH I BIIAJICET oObeme
JTUHEHHON HaBBIKaMU HaBBIKAMU BIIALCET:
anredpsl U HABbIKAMU NPUMEHEHUSI | MPUMEHEHUS PUMEHEHUS
aHAJIUTUUYECKON | JIMHEHHOH anredpsl U JUHEWHOU anreOpbl U | JIMHEHHOMN HaBBIKAMH
TEOMETPHH K AHATUTUICCKON AHATATUYCCKOM areOpsI 1 PUMCHCHU
€CTECTBCHHOHA | TCOMETPHH K TEOMETPHH K AHATUTUYCCK | S TMHCHHOMN
YUHBIM €CTeCTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | OH anredpsl U
(pusnyeckum u | (bu3HUECKUM U (pusnyeckum u F€OMETPUHU K | aHAJIUTHYEC
TEXHUYECKUM) | TEXHUYECKHM) 33Jla4aM. | TEXHUYECKHUM) €CTECTBEHHO | KOU
3a/1a4am. 3a/1aqam. HAyYHBIM TeOMETPHH
Obyyaromumiics (pusnyeckum | K
HCIIBITHIBACT u €CTECTBEHH
3HAYUTEIIEHBIC TEXHUYECKUM | OHAYYHBIM
3aTpyHEHMS IIPH ) 3a1auam. (puznuecku
MPUMEHEHUN HaBBIKOB M U
B HOBBIX CHTYallUsX. Hapbixu TEXHUYECKU
OCBOGHBL, HO | 1y 3a1auay,
JIONYCKAIOTCA | CpoGonHO
HE3HAUHTENb | 1yyyiepger
HbIE OINOKH, MOy YEHHEI
HETOYHOCTH, | o HaREIKH B
3ATPYMHERAS | cprvarmsx
Tipn TIOBBIILICHHO
AHATINTHYECK | 3
ux CJI0KHOCTH.
orepanusx,
nepeHoce
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YMEHUH Ha
HOBBIE,
HECTaHJIapTH
bI€ CUTYalLlUH.

IIkana oueHMBaHMS TEKYIEr0 KOHTPOJIA.

HanmeHoBaHMe KOHTPOJIS
PE3yIbTaTOB O0YUCHHS

[Ixana oneHuBaHusd

Onucanue

PacuerHo-Tpaduueckas padora

OtinyHo - Pabora cnana B
CpOK, pacyeTHasi U
rpaduueckas gyactu
BBITIOJIHEHBI BEPHO, JTN0O
HMEIOTCS HEJIOYETHI, HE
BJIMAIOIIYE HA KOHSUHBIN
pe3ynbTar.

Xopouio - pacyeTHas 4acTh
BBHITNIOJTHEHA BEPHO, B
rpaduyecKoil 4acT ecTh
3aMCcyaHusa

Y I0BJIETBOPUTEINIBHO - B
pacyETHOM YacCTH €CTh
3aMeYaHusl, METOL
BBITIOJTHEHUS rpauuecKoi
94aCcTH BHIOpAH BEPHBII

HeynoBrieTBopuTensHO - B
pacyeTHO U rpapuIecKon
YacTsAX e€CTh rpyObIe
3aMeyaHusl.

3amanue Ha PI'P BeigaeTcs Ha

MIEPBOM 3aHSITUHU
COOTBETCTBYIOLLETO pa3aeia
JUCIMIIMHLI U CJaeTCs 110
OKOHYAHHUH U3YUYEHUSI
COOTBETCTBYIOLIETO pa3jeia
gucnuriuHel. PI'P 1oipkHEL
OBITH BBIIOJIHEHEI U
0(hOpMIICHBI B COOTBETCTBUU C
TpeOOBAHUSAMHU METOIUICCKUX
yKa3aHu# Kaeapsl.

KonTtponbHas pabora

OtnuuHo - PaboTa BEICOKOTO

KauecTBa, YPOBEHb
BBIIIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJIepKaHre Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIioB,

HEOO0XOIMMBbIE IPAKTUIECKHE
HaBBIKU PabOThI C OCBOCHHBIM
MaTepHagoM c(OpMHPOBAHBI,
BCE MPETYCMOTPEHHBIE
porpamMmoit o0ydeHust
yueOHbI€ 3a/JaHHsI BBITIOJIHEHBI,
1100 HEKOTOPbIE U3
BBINTOJIHEHHBIX 3aJJaHUN
coJiepKaT He3HAUYUTEIIbHBIC
OLIMOKH

Xopomuio - YpOBEHb
BBINOJIHEHHS pabOThI OTBEYaeT
OOJBIINHCTBY OCHOBHBIX
TpeOoBaHUM, TEOPETUUECKOE
coJIep’KaHuE Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIBI He

3amuTa TEMbI BKIHOYAET
pelIeHue 3a1a4 B Ay JUTOPUH B
TEYEHHUE OJTHOM Iapel U
IIPOXOJAMT ITOCIE U3YUECHUS
COOTBETCTBYIOILETO

paszzaena. bunersl cocTosT U3
BOITPOCOB, MO3BOJISIOIINX
OIICHUTH C(HOPMUPOBAHHOCTH
KomrieTeHui. Ha oTBeTHI
otBoauTcd 1,5 gaca.
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HOCST CYIIECTBEHHOTO
xXapakTepa, He00X0IMMbIE
NPaKTUYECKUE HABBIKA PAOOTHI
C OCBOCHHBIM MaTE€pHaJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOPBIC BUJIbI 33/IaHUI
BBINOJIHEHBI C OIIMOKAMH.

Y 10BNIETBOPUTENHHO -
Teopernueckoe copepxraHue
Kypca OCBO€HO YaCTHUYHO,
HE0OXO0UMbIE TPAKTHUECKUE
HaBBIKU pabOTHI HE
c(hopMHUPOBaHBI, OOJILITUHCTBO
MPEeAYCMOTPEHHBIX
MPOTrpaMMOil 3aJIaHUI HE
BBITNIOJIHEHO; MIPU
JIOITOJTHUTEIIbHOU
CaMOCTOSITEeIIbHON paboTe Hal
MaTepuajIoM Kypca BO3MOXKHO
MOBBILICHHE KauecTBa
BBITIOJTHEHUS YIeOHBIX
3aJlaHUU.

HeynosnersopurensbHo -
Teoperuueckoe conepkaHue
Kypca He OCBOEHO,
HE00XO0UMbIE TPAKTUUECKUE
HaBbIKU pabOThI HE
c(hopMUPOBaHBHI,
HPESyCMOTPEHHBIE
IIPOrpaMMoOi 3ajaHus He
BBITIOJIHEHBI

TecTupoBanue 10 MpoIEeHHON
TEME

Tect conepxur 20 3agaHui,
IIPaBUJIBHBIN OTBET Ha |
3aJJaHuE COOTBETCTBYET 1
6amny. Bpems TectupoBanus -
30 munyt. CTyaeHTy
IIPEJIOCTABIISAETCS ABE MOMBITKH
JUTsI IPOXOKJIEHUS TECTA.
MakcumanbHas OLICHKa 3a TECT
- 20 6annos. Tect cuntaercs
YCIIELHO NPOWUIEHHBIM, €CIIN
CTyHeHT jan He meHee 60%
MPaBUJILHBIX OTBETOB (Habpas
He MeHee 12 6aioB).

TectupoBanue
OCYIIECTBIISETCS, TMOO MpH
ITOMOUIY KOMITBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, THO0
C MCMOJIb30BaHUEM BBIJAHHBIX
TECT-33JaHUN Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3atem
OCYILIECTBIISIETCS POBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABIIIETCS OLICHKA
COIIACHO METOIAUKHU
BBICTABJICHUS OLICHKH.

[Ixana oueHUBAHUS IPOMEKYTOYHOH ATTECTALMHU: IK3aMEH.

IITkana oneHUBaHUS

Onucanue

OTIINYHO

BrinonHeHs! Bce BUbI yueOHOM paboThl, MpeayCMOTpEHHbIE y4eOHBIM
mw1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWMM, yYMEHUH,
HaBbIKOB TPUBEJIEHHBIM B TabMuIaAX [OKa3aTessiMm,

orepupyer
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MPUOOPETEHHBIMH 3HAHUSMHU, YMEHHUSIMH, HAaBBIKAMU, IPAMEHSIET UX B
CUTYalUsX MOBBIIICHHON CJIOKHOCTH, HE HCIBITHIBAET 3aTPyIHEHUIN
NP aHAJTMTHYECKUX OTepalusix, IepeHoce 3HaHU 1 YMEHUI Ha HOBBIE,
HECTaHJIaPTHBIE CUTYAIUH.

BrimonHens! Bce BUbI yueOHOM paboThI, MpeayCMOTPEHHbIE y4eOHBIM
mw1aHoM. CTyIEHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaBbIKOB IIPUBEJCHHBIM B Ta0JIMIaX [IOKA3aTeNIsAM, OLIEpUPYET
IpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyalusX IIOBBIIIEHHON cioxHocTUu. IIpu 3TOM Moryr ObITh
JIOTYILIEHbl HE3HAYUTENIbHBIE OIINOKH, HETOYHOCTH, 3aTPyIHEHUS TIPU
AHAJINTUYECKUX ONEpalusaX, IEPEHOCE 3HAHMNM U YyMEHHH Ha HOBBIE,
HECTaHapTHBIC CUTYaLUH.

Xoporio

BrimonHeHs! Bce BUIbI yueOHON pabOThl, MPEeyCMOTPEHHbBIE YYEeOHBIM
mwiaHoM. CTyAEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMCHHI, HABBIKOB TIPUBEICHHBIM B TaOJMIaX IOKa3aTelsiM,
Y 10BIETBOPUTEIBHO JOMYCKAIOTCA 3HAYUTEIbHBIE OIIMOKH, TMPOSIBISIETCS OTCYTCTBUE
3HAHUN, YMEHHI, HABBIKOB IO psAly TOKa3aTesel, CTyIEHT UCIIBIThIBAET
3HAYUTENbHbIE 3aTPyJHEHUS TMpPH ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSAMH MPU UX TIEPEHOCE HA HOBBIE CUTYAIUU.

He BbimosHeH oauH uiaum  Oojee BUJAOB  yuyeOHOH  paboThI,
MIPE1YyCMOTPEHHBIX y4eOHbIM IIaHOM. CTYAEHT JAEMOHCTpUpYET
IIOJIHOE OTCYTCTBHE€ WJIM HENOCTaTOYHOE COOTBETCTBUE 3HAHUH,
YMEHUI, HaBbIKOB IPUBEACHHBIM B TalIMLAX IOKa3aTessIM,
JIONYCKAIOTCS 3HAUUTENbHBbIE OIIMOKM, IMPOSIBISETCS OTCYTCTBUE
3HaHUM, YMEHUH, HABBIKOB 110 POy IOKAa3aTeaei, CTYJEHT HE MOXET
OIIEpUpPOBATh 3HAHUSMU W YMEHUSMH IIPH MX IIEPEHOCE HA HOBBIC
CUTYaluH.

Hey,Z[OBJICTBOpI/ITeHBHO

7.3. OneHo4HbIe CPpeACTBA
7.3.1 Texymmii KOHTPOJIb
Komnnexkm 3a0anuii 0na ¢vinonnenusn pacuemno-zpaguueckux pabom (PI'P)

PI'P Nel, ywacmeo 1

3aganue Nel. J[aHbl MaTpUIIBI u
o 2 T
Beinonuuts neiicteus: A° +8B°

2 2 _
3azanue Ne2. [IpooikuTh JaHHOE MATPUYHOE PABEHCTBO (24+3B)" —44" -64B =l

Y IPOBEPUTH €ro Ui MaTpull 4 U B 13 nepBoro 3a1aHusl.
3aganue Ne3. BerunuciauTh onpenenuTeb ABYMs CIocO0aMu: pa3ioKeHHEM IO IEPBOM CTPOKE U
pa3oKeHUEM 10 NEPBOMY CTOJIOIY.

— (D
—_—— Y D
[a—
|
[a—

3apanue Ne4. /Iy qaHHOM MaTpUIlbl HATH 00paTHYIO MaTpuily. Crenars IpoBepKY.
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1
1
-1

W O Mo

0
1
2
3azanue NoS. Peminte MaTpUyHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb IpoBeEpKY.

G eo )

3aganue No6. Haiftu panr MaTpHIbI.

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

3 -8 2 6 20

PI'P Nol, 3a0anus no pewienuto cucmem JUHEHUHbIX a12e0pauieckKux ypasHeHuil

3aganue Nel. Pemuts cuctemy merogom Kpamepa. Cuenath npoBepKy.
X +4x, —x; =-2

2x, +2x,+3x, =7
3x,+6x, —2x; =1
3amanue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpUIIBI.
3amanue No3. Pemuth cuctemy u3 Nel meromom ["aycca.
3ananue No4. Pemuts HeoqHOPOIHYIO cucTeMy MetonoM ["aycca. Haiitu oG1iee pemienue u
YaCTHOE pelIcHUeE.
X +x, +2x,+3x, =5
3x,+2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3aymanue NoS. Pemuts onHOpoaHyto cucteMmy Metogom ["aycca. Haiitu obmiee pemenue u OCP.
2x, +6x, =9x, - 9x, =0
4x, - 5x;+x,=0
3x; 4+ 3x, = Tx; —4x, =0
X, —3x, +2x;, +5x, =0

PI'P Nel, uacmp 2

3amanue Nel. Ilokasare, 4TO BEKTOpPBHI =~ ° . p 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3IOKUTH
m = (1, 2),n=(2,0,3), p=(-2,-1L1),a=(5-4,13).

m
a : -1,
BEKTOD o 3ToMy 6a3ucy:

3amanme No2. Jlansl BekTopbl M u " BbuicHuts — KOJUTHHEAPHBI JIM BEKTOPHI ¢ U b

m=(28,-8,8),7=(-21,6,-6), @a=2m+i,b =21 .

A .o
3amanue Ne3. Haiitu ‘a ‘,ecm/I |m|:6ﬁ’ ﬁ|:2’ (m,m) =135, a=6n—m.
AABC ZB A(l;-1:2),B(3:3;2),C(7;1;2).

. Haittu , €CIr

3ananue Ne4. Jlan

Baganue No5. Tlpu kakux 'x' BekTopsl & 1 b NEPIEHIUKYIIAPHBI?
a=(x;1;-4),b=(x-3;12; x).

3aganue Ne6. HaliTu rutomans nmapamienorpaMma, OCTPOSHHOTO Ha BeKTopax ¢ u b

a=2m—5n,b=m+n,

m|=12,

VA
ﬁ|:3,(n_1,ﬁ):%.
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3ananue Ne7. Haiitu mnomanps tpeyroasauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aganue No8. JlaHbl BEKTOPHI a,b,c . BBIsICHUTB — KOMITJITaHAPHBI JTU BEKTOPHI. ECin BEKTOPHI
HE KOMIUIaHAPHBI, TO HAUTH 00BeM Hapaieenure/a, IOCTPOSHHOTO Ha BEKTOPax ab,c u
OTIPEICIIUTh — KaKyl0 TPOUKY OHH 00pa3yIoT.

a(l;=1;5),b(2;4;-2),¢(3;0;1)
3amanue No9. Jlns nuHeHOTO onepaTopa A 3a1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB

de,, Ae,, Ae, e,

€,,e, .
. 3ammcath MaTpuIly oneparopa 4 B 6azuce W HalTh 00pa3

sneMeHTa X .
Ae =7e +3e,-2e,, Ae,=e,—e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, tey
3amganue Nel(0. Haiitu coOCTBEHHBIE 3HaUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,
-4 1
A= 5
3a/laHHOT0 B HEKOTOPOM 0a3uce MaTpuLen
PI'P Ne 1, uacmp 3

[ 7l [
3ananue Nel. Tlpsamas ! mpoxoaut uepes Touxky 4 mapamnensHo Bektopy 4 . Ilpsamas 2
IPOXOUT Yepe3 Touky B mepnenmmkynspHo Bextopy 7 . HaiiTi ToUKy nepecedeHuns npsaMbIX 1

A(3;5), g (153), B(0;5),n(=3;4).

YroJI MeXAy HUMH, eCIH
[ [ .
3ananue Ne2. Jlana npsmas !. IIpsmas 2 mpoxoaut uepes Toukn 4 u B . Haiitu paccrosnue

l [ .,
OT TOYKH MEPECEUCHUS IPSAMBIX ' U 2 70 mpsiMOit 2.

/- x=-8t-3
"y =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.

3azmanue Ne3. HaiiTu paccTosiHUE OT TOUKH M, 10 mockoct & | mpoxosiieid yepe3 TOUKy
A nepnenmukyspHO BekTopy /! , eciu M, 0;1:7), A(2;-1;4), 1(6;22;-3).
3aganue Ne4. HaiiTu yroa MexIy MIOCKOCThI0 & M IIIOCKOCTBIO B , IPOXOAIIEHN Yepe3 TOUKH
A B | C eopy @155+ y+42-28=0, A(5:2;5), B(3;7:0), C(~4;=3;-1).
3azanue NoS. 3anucaTh KAHOHMYECKUE YPABHEHUS MIPSMOM, 3aJaHHOW OOLIMMH YpaBHEHUSIMH.
x+2y-9z-10=0;
3x+4y+8z-24=0.

3azmanue Ne6. Haiitu TOuKy nepeceueHus: npsiMoin [ v mockoctn & n YTOJI MEXY HUMU.

l_x+2_y_z—l

3 4 -2

o:x+2y-3z-12=0.

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

. [ 1
NEPNCHAUKYIIAPHO IJIOCKOCTU & Haiitn yYrojg MExAay nmpaMbIMU ' M " ? ¥ BBIACHHUTD — JIEKAT
JI OHU B OJTHOM INIOCKOCTH HJIU CKpCIIMBAKOTCA.

A9;-3:1), B(4:;4;-5), M (-L11;-11), a:2x+3y—z—-1=0.

2 2
(x+3) s

3ananue Ne8. Jlns namnoit kpusoit 49 25 yKaszaTb (DOKYChI, SKCIIECHTPHCUTET,
nupekTpuckl. [Toctpouts KpuByto, H300pa3uTh GOKYCHI, TUPEKTPUCHI.
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x> —25y" —18x+200y —616=0

3aganue No9. IlpuBecTu ypaBHEHHE KPHUBOM K

KaHOHUYCCKOMY BUAY U NOCTPOUTH KPUBYIO.

Ilpumepul 6apuanmos KORMPOILHLIX PAOOM
Bapuanr.

1. HaliTu 3HaYeHHst MAaTPUYHOTO MHOTOYJICHA F(A)
s s -1 0
f(x)z—x +2x —x+3,A=[ 3 2]
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuiipl IpUBEIECHUEM K CTYIIEHYaTOMY BUTY

3. BBIYHCITUTD OTPEICTUTENb IPUBEICHHEM K CTYIICHUYATOMY BULY
4. Haiitu matpuity, oOpaTHyto AaHHOH (a). Pemute MaTpuuHoe ypaBHeHue (0)
I 2 1

3 -5 3 1 —2) [—2 35 }
X =

5. PemuTh cucteMy ypaBHEHUi. YKa3aTh 00Ilee U OJTHO YaCTHOE pelIeHue (a).
Pemmuth cucreMy ¢ TOMOIIBIO 0OpaTHOM MaTpuIlsl U 1o hopmyiam Kpamepa (0)

4x, +9x, —=5x; —8x, =5 X +2x,+x,=5
3x,+7x, = 2x, —4x, =4 3x,—5x, +3x;, =7
(@) 2x, +5x, +x;+3x, =3 ©6) 2x, +Tx, —x; =13
Bapuant [
1. Pacniucats pasnosxkenue Bektopa * no sekropam >4»"
x=1{5-12,1} p=1{1-3,0} ¢={1L-11} r={0,-1,2}
2. Konnuueapus! 11 Bektopsl ¥ u 9?2
a=1{2,0,1} b={-2.31} p=2a+2b g=3a-2b
3. JlaHa nupaMuja c BEpUIMHAMM B TOUKaX A4, 44, .
Al (_29458) A2(45_172) A3(_8579]0) A4(_3547_2)
Haiitu:
a) yroj Mexay pedpamu A4, : A4,
0) 00beM nupaMuIbl
. A A,A
B) JUTUHY BBICOTBI, ONYIIIEHHOW Ha TpaHp ~ 23
I') HATH AJTMHY MEMaHbl, IPOBEACHHYIO U3 BEPILIUHBI 4 ¢ pebpy A4,

4. BerauciauTh Iomaapb mnmapajuiejiorpamMma, OCTpOCHHOTO Ha BEKTOpax ady b a _ yroia
1y ')

mesxy Bekropamu P n 4
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VAN ¥R T
a=2p+q b=p-3q p|=2 |a|=2 “T4
Bapuant
1. Haiiti paccTosiHUE OT TOYKH M, II0 TUIOCKOCTH (M'M2M3 ):

M,(-9;10;2) M (0;7;—4) M,(4:8-1) M,(-2:1;3)

{x +y+z-2=0
2. Beinucath KAaHOHUYECKOE YPaBHEHUE MIPSMO: x-y=3z+6=0
x=2 y-3 z+l

3. Haifty TouKy nepecedeHus IpsSMOii M IIIOCKOCTH: | 1

4. HaiiTu TOUKy A CHMMETPUYHYIO TOUKE F OTHOCHTENBHO MPAMOii I (0;_];3) u
x=1_ 'y =z

1 -1 1,

5. HamucaTh ypaBHEHHME ILIOCKOCTH & TIPOXOJsIIeii uepes TOuKy M, 4 TIepHEHIUKYIAPHO
(MM,). M,(3;2;0) M, (415) M,(2;-1;4)

MPAMOM : , , .

6. Haiitu kocunyc yrma mexay miockoctamu &1 u @2

o :3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuii mecma

-8 2 -6 -3 -13

1.1. Haiitu panr MaTpuipl IPUBEAECHUEM K CTYIIEHYaTOMY BUlY =135 7

(I —2} (—2 3 5]
1.2. Pemmuth MaTpu4HOE YpaBHEHHE 34 3.-10

X +2x,4+x,=5
3x, —5x, +3x;, =7

1.3. Pemuts cucremy o ¢popmynam Kpamepa 2 +7x, —x =13

2.1. Harucars pasioxenne Bextopa ¥ 1o sexropam P97 * ~ {5.-12.1)  P= {1.-3.0]

g={L,-11} r={0,-12}

] 1y

2.2. BeIYuCIUTh TUTONIAIh TapauIesIorpaMMa, TIOCTPOSHHOTO Ha BeKTopax 4 u b a _ yroma
[ (A}

mexy Bektopamu P u 9

T
wy

3=2p+q,3=$—§2, pl=2 la=2 “T%

2.3. Jlana nupamMuia ¢ BEpIIMHAMHU B TOUKaX Al AZ A3A4 . Al (6,1,3) , A2 (6,-2,-3) , A3(2’ 2,0) ,

A,(-5,1,0)

Hai A A A,
alTH JJIMHY MENaHBI, TPOBEACHHYIO M3 BEPIIMHBI ‘| K pedpy 273
x=2 y-3 z+l

4 g X+y+2z-9=0

3.1. HaiiTu TouKy nepeceyeHus NpsMoil U IIOCKoCTH: | 1

—4 Ly x+ty+2z-9=0
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3.2. Haiitu TOukKy R CUMMETPHYHYIO TOYKE £ OTHOCHTENBLHO MPSIMOii I
-1y =z
1

1 -1

P(0;-1;3) "

. M
3.3. Hamucatp ypaBHeHHe Mm1ockocTd & mpoxojsiiel yepes TOUKy ~— ° W NepreHIUuKYISIpHO

PAMOiA (Mle): M, (3;2;0)’ M, (4;|;5), M2(2§_1;4).

2 2
4.1. Jlana kpuBasi BToporo mopsaka * +4V

ypaBHEHHE KPUBOM U NOCTPOUTH €€.

! r r

4.2. CoctaBuTh MaTpUILy epexoza o Gasnca €:€2:€ g Gasucy %%
w, ]

e1 = 2el +e2 +e1, e —e, —C’z +e ; e —e, +2e, +e

, €CIh

7.3.2 IlpoMekyTOYHASL aTTeCTAIUSA

Bonpocuwl k sxzameny (1 cemecmp ounoii ghopmor 00yuenus)

12x+16y+16 =0 Tlonyunts KaHOHMUECKOE

Martpuiibl, TUITBI MATPHII.

Onepanuu ¢ MaTpulaMu, UX CBOWCTBA.

YMHOXKEHUE MMPAMOYT'OJIBHBIX MATPHUII.

MatpuyHasi popMa 3aITUCH CHCTEMbI TUHEHHBIX allTeOpandecKux YpaBHEHHH.

Onpenenurenu U UX CBOMCTBA.

ITonstue OIIPCACIINTCIIA. MI/IHOPBI u anre6panquKI/Ie JOITIOJIHCHHA.

CucreMbl TMHENHBIX aNre0panyecKux ypaBHEHUN, OCHOBHBIE IOHITHS U
OIIpEIEICHUS.

[IpaBuno Kpamepa penieHust CUCTEM JIMHEMHBIX YPaBHEHUM.

OOpatHas MaTpula U €€ BbIUMCICHHE. Y CIIOBUE CYIIECTBOBAHUS 00paTHOU
MaTpPHIIBI.

Pemienue cuctem JTMHEHHBIX anreOpandyeckux ypaBHEHUIH METOA0M 0OpaTHOM
MaTpPHULIBI.

Meron ['aycca pemenus CHCTEM JTMHEWHBIX YPAaBHEHUM.

Pemenue IMPONU3BOJIBHBIX CUCTCM JIMHENHBIX ypaBHeHI/Iﬁ METOJOM Faycca.

Panr matpunel. Teopema Kponekepa — Kanenu.

OnHOpOHBIE CUCTEMBI JINHENHBIX ypaBHEHUH. Kpurepuii cymecTBoBaHus
HETPUBHAJIBHBIX PELICHUM.

Ilonstue BCKTOpa U JINHENHbBIE Ooncpali HaZl BEKTOpAMH, CBOMCTBaA onepaunﬁ.

Jlunelinass KoMOMHAINST BEKTOPOB.

JInHeliHas HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB.
Kpurepnii TMHENHOM 3aBUCHMOCTH.

[Tonsitue 6a3zuca. Koopauuatsl BekTopa.

OpTtoHOpMUpPOBaHHBIN 0a3uc. PaznoxkeHne BeKTopa Mo BeKTopam Oaszuca.

YnopspoueHHas TpoliKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BeIeHHE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.

YcaoBus OpPTOIrOHAJILHOCTH, KOJUIMHCAPHOCTU U KOMIIJIAHAPHOCTHU BECKTOPOB.

JInHelHbIe TpOCTpaHCTBA.

Marpuia nepexoja ot 6asuca kK 6asucy.

CoOcTBeHHEBIE BCKTOPBI U COOCTBEHHBIEC 3HAUCHHMS MaTpulbI.

OIlK-1
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Cucremsbl koopauHaT. [lekapToBbl MPSMOYTOJIbHbIE KOOPAMHATHI Ha IMJIOCKOCTH U B
IPOCTPAHCTBE.

HOJ'I?[pHaH CHUCTEMA KOOpAMWHAT.

Pa3nuyHble TUIIBI YPABHEHUH IIJIOCKOCTHU U NIPSIMOM.

Brruuciienre paccTosiHUM MEXAYy TBYMSI TOUKaMH, TOYKOW U MPSIMOM, TOUKOH U
IJIOCKOCTBIO.

Brrancnenue pacCTOSAHNA MCXKAY CKPCIIUBAOIUMUCS ITPAMBIMH.

Beluncnenue yrioB My AByMsl IPSMBIMH, IIPSIMOM U IJIOCKOCTBIO, ABYMsI
IIJIOCKOCTSIMH.

KpuBblie BTOPOro nopsiika uX reOMETpUYECKHE CBOMCTBA U yPABHEHUS.
[IpuBeeHre KpUBOM BTOPOTO NOPsAJIKAa K KAHOHUYECKOMY BUAY.

Kanonuueckue ypaBHeHUs dJUIUIICa, TUIEPOOITBI, TapaloJIbl.

YpaBHEHME TOBEPXHOCTH BTOPOT0 NOPSAKA.

Kanonnueckue ypaBHeHHs chepbl, IUIUIICOU A, KOHYCOB, TUIIEPOOIIOH/IOB,
napaboJIONI0B.

Tunoseie BapuaHThl OMJICTOB
1o nqucuuiuivbe «JInneitnas aaredpay»

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON
OEJIEPALIMU
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIbHOE
YUYPEXXJIEHUE BBICIIEI'O OFPASOBAHIS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

Hucuunnuna «JIuneitHas anreopay
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BUWIET

1. Onpenenurenu U UX CBOWCTBA.
1 2 -1 2
2. Pemmmte matpuunoe ypaBHenue AXB =4 ecnn .
{x, +2x, =1
3. Pemuth cucteMy MeT0/10M 00paTHOI MaTpPHULIBI 2 =3% =12
4. JlaHbl BEKTOPBI a=(-598), b=(31-2), ¢=(-3810-10) IIpoBepuTh — KOMILJIAHAPHBI JIX

onu. Eciu HeT, HaliTH 06beM Napasieenume/a, ocTPOEHHOro Ha BeKTopax 4:0.¢:
5. Haiitu yron Mexay Bekropamu ¢ = (1.-2-2) y 6 =(2.0.1)

YTBepkaeHo Ha 3aceannu kadenpsl Matemaruka» « 31» 03 2026 r., mporokos Ne 7
3aB. kaeapoii O.M. Bapanosa / /

MUHHCTEPCTBO HAYKU U BBICIIET'O OBPAZOBAHMS POCCUMCKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHME BBICILIET'O OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
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HucuuruimHa  «JIuneitHas anreGpa»

Kypc 1, cemectp 1
3K3AMEHAIIMOHHBI BUWIET

1. Jluneitnas komOuHarms BekTopoB. basuc. KoopauHatel BekTopa.
1 2 -1
A=|3 1 0
T
2. Boruncnuts onpenenutens matpuisl ¢ =4 | ecnm 0 11

4x,—2x, +3x; =12,
xl +5X2 *3,173 = 1,
2x; +3x, —2x; =3.

3. Pemnre cucreMy ypaBHeHui metonoM I'aycca

4. Iokasare, uro Bekropsr 7 =(:=12) =03 p=(=2-LD 46pasyior Gasuc B
IIPOCTPAHCTBE.

5. Jlano obmee ypasuenne mpsivoii >3 73=0 Hanucars: ypasaenue mpsmoii ¢

YIIJIOBBIM KO3 PHUIIMEHTOM; YpaBHEHHUE MPSIMON B OTpE3Kax; HOPMAaJbHOE YpaBHEHHUE MPSIMOH.

VYTBepxkIeHo Ha 3aceqanuu Kapeapsl «MartemaTtuka» « 31» 03 2026 r., mporoxon Ne 7

3aB. kadeapoii O.M. bapanosna / /

I[J'ISI MMPOBCACHUA ITPOMCKYTOYHOI'O KOHTPOJIA 3HAaHUH CTYACHTOB B JUCTAHIIMOHHOM

dbopmare B
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