[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

A0 Marcumos Mevcel P HITCTEPCTBO HAYKH M BBICHIETO OBPA30BAHHMSI

[lomKHOCT: OMPEKTOP fenapTaMeHTa MNo 06paBOBaTEﬂbHOl/I NOJINTUKE

[ata nognucanus: 03.11.2023 16:48:49 POCCHA CKOI/I (I)EI[EPAHI/II/I

Yhnkanshbiii nporpEdesiepaiibHOE TOCYJAPCTBEHHOE¢ ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
8db180d1a3f02ac9e60521a5672742735¢18b1db
BBICHIET0 00Opa3oBaHus

«MOCKOBCKUU IMOJIMTEXHUYECKUU YHUBEPCUTET»

YTBEPX/IAKO
JHekaH TpaHcmo /'Pnoro ¢dakynbrera

7/
/ 4 /M.H. JIykpsiHOB/

«16.» 02 2023 r.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

«/IuneiiHas aaredopa»

Harmpasienue noaroroBku
23.03.03 DkcniryaTtanusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMILJIEK-
COB

[Tpodunb moaroTOBKH
NHKMHUPUHT M KCILUTYyaTallUsl TPAHCIIOPTHBIX CHCTEM

KBanudukanms (cTeneHb) BHITYCKHIKA
bakanasp

®dopma oOyueHus
Oumnasi, 3a04Has

Mocksa 2023



IIporpamma yTBepxaeHa HA 3aceqaHuu Kadeapsl “HazeMHble TPAaHCTIOPTHBIE
cpeacTBa” «26» utons 2023 r., nporokon Ne 14

3aBeayromuii kadeaponu,

I.T.H., Ipodeccop A.B. Kemnep




Conepxanne

1. Uenwu, 3aga4m v nnaHnpyemble pesynbTaTbl 06y4eHna No AUCLMNINHE...........
2. MecTo gMCUMNANHDBI B CTPYKTYpe 06pa3oBaTeIbHOM NPOrPAMMDbL.........cceeevene.
3.  CTpyKTypa ¥ COAECPHKAHUE TUCIIUTITHHDBL. .. ..vveeteenseenneeenneenneeanneenneennans
3.1.  Buabl y4eOHOM PABOTbI U TPYLOEMKOCTD..c.vervruerrerireareeresesieserseneesesesanns
3.2.  TemaTUyecKMm NNaH U3YHEHUA OUCLUMIIMHDL...co.eveereereeeeeeeeneereerennens
3.3. CoAaepaHUE OUCLUMAMHDL....cccceeererreeecreeeeeessreesesaeessaeesseens
3.4. TemaTuKa CEMUHAPCKNX/NPaKTUYECKUX U NabOPATOPHbIX 3aHATUMA....
4.  YyebHo-meTOgMYeECKOE MU MHOOPMALMOHHOE ODECMEUEHME. ....ccuevveeeeere e
4.1. HopmaTtmeHble JOKYMEHTBI N TOCTbluicvueriviiiriviienseeeisiececrecsivessnves e
4.2,  OCHOBHAA NINTEPATYP e reeereerueeaniresessreesnseesssesesssesssssessinssssssssssnnnsssens
4.3, [JONONHUTENBHAA JINTEPATYPuc ccurerevrrersrrensieesiireenresssssesssseessesssssesssnes
4.4. DNeKTPOHHbIE 0OPA30BATENBHDBIE PECYPCD..uricrireeriecreeeerrenseerrsneseess
4.5. JlnyeHsnoHHoe 1 cBoboaHO pacnpocTpaHAeMoe nporpammHoe obec-
TIEUEHMIB....ce it ettt et st st sae et et tes et st sbesae et eseben e e see st eaes
4.6. CoBpemeHHble npodeccnoHanbHble 6a3bl AaHHbIX U UHGOPMALMOH-
HbIE CMIPABOUHDBIE CUCTEMDL....eeveiueeriirrienienteseeseeaeessesssensensesssesueseessassennes
5. MaTepnanbHO-TEXHUUYECKOE OBECMEUEHUE.....ceevirereereieeeneeierseseeeaes e ess e
6. MeTOANUYECKME PEKOMEHIAUMM.....ceeerueirreerrieeantreseeeesssesssssessssessssessnssessnneenssnanns
6.1. MeTognyeckne pekomeHgaumu ana npenogasatenda no opraHusa-
LM OOYUEHMA v eueeeeeieeieeie e ete e st st st seeses e e e e e es s s et et aesassassensanes
6.2. MeToaunyeckme ykaszaHua Ana o6y4aroLmxca no 0CBOEHUIO ANCLN-
TIZTAHDBL ettt sueesties e eteeaeeseessses stessseesses sueasssesssesnsaensessuessssenseesnnassnesssessses
7. DOHL OLLEHOUHDBIX CPEOCTB..ccuveveeereueeseestesseaeessesssessesseessessessesssessessssssesssessessesseans
MpunoxkeHue 1. TemaTUyeCcKM NNaH COAEPHKAHMUA AUCUUMIIMUHDL.......coevrverrerrnense.
MpunoxxeHne 2. POHA OLEHOUHDBIX CPEOCTB...covveueeerreesreeeereerssesaseessessesssessessesssessennes
1. MeToabl KOHTPONA U OLEHUBAHMA PE3Y/IbTATOB OOYUYEHUA.....cveeeeeneenes
2. LLIKana v KpUTEPUM OLLEHUBAHUA PE3YIbTATOB ODYUEHUA....c.veeveeveeieeiereeriene
3. OLLEHOUHDIE CPEACTBA v ueuuveeueeruuersreerseestestesssessreesseessssseesssesssesssssssesssessssesssesnsessns
3.1. TEKYIIMI KOHTPOIB ¢« .vteeenatteentteeeitee e eateeeaieeeenaeeeaaeeens

3.2. IIpOMEIKYTOUHAS ATTECTALIHS . . v v e e eeeeeeeneeeeeiteeeeiaeeennneeeennnn

O OW 00 0000 N OO U1 n L

[y
o

10
11
11

11

11
13
15
19
19
19
20
21
27



1. Heau,3a7a4u ¥ IJIAHUPYeMble pPe3yJbTaThbl 00y4eHHs 10
AUCIHUTINHE

K OCHOBHBIM II€JI5IM OCBOCHUS TUCIUILTHHBI «JIMHEIHAs areOpa» clenyeT OTHECTH:

- BOCITUTaHHUE Y CTYJCHTOB OOIIEH MaTeMaTHICCKOU KYIbTYPBI;

- npuoOpeTeHne CTYACHTaMH IIIMPOKOTO Kpyra MaTeMaTUYECKUX 3HAHUH, YMEHHI 1 HABbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHMBHOMY M JEIyKTHBHOMY MBIIUICHUIO
HapsITy C pa3BUTHEM MaTEeMATHYECKON HHTYHUIIHH,

- YMEHHE CTYJICHTaMU Pa3BHBATh HABBIKH CAMOCTOSITEJIBHOTO U3yUCHHS YUCOHOH U Hayd-
HOW JTUTEpPATYyPBhI, COJIEPIKAIICH MATEMAaTHICCKIEC CBEICHUS M PE3yJIbTATHI,

- IOJITOTOBKY CTYJICHTOB K JICITEIBHOCTH B COOTBETCTBUH C KBATH(DUKAIIMOHHOM XapaKTe-
PHUCTHKO¥ O6akaiaBpa 1o HapaBIeHUIO, B TOM YHciie (popMUpOBaHNE YMEHUN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUICCKHE METOBI B MPO(HECCHOHAIBHON ACSITETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(DHUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUSIX HHU(D-
POBOI TypOYJICHTHOCTH M BBICOKHAX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH MU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a/1a4aM OCBOCHUSI TUCIIMIUIHHBI «JIMHelHas anreOpay cielyeT OTHECTH:

- OCBOCHHUE CTYJCHTaMU OCHOBHBIX MOHSTHIA, METOA0B, (OPMHUPYIONINX OOIIYI0 MaTeMa-
THUYECKYIO TIOATOTOBKY, HEOOXOAUMYIO JUIS YCIICIIHOTO PEIICHHsSI TPUKJIAIHBIX 3a7ad;

- (hopmupoBanme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

OOyuenune no aucuuruinHe «JIuHeitHas anreOpa» HampaBieHO Ha (opMupoBaHHE Y 00ydaro-
muxcs caenyromux komnereHuuilt B coorBeTcTBUU ¢ OI'OC 23.03.03 «Dxkcmiyaramust TpaHc-
MOPTHO-TEXHOJIOTMUECKUX MAIIMH M KOMIUIEKCOB», YTBEPXAEHHBIM IpHKa3oM MHUHOOpHayKu

Poccum ot 07.08.2020 N 916:

Koa m HaumMeHOBaHHue KOMIIETECHIINA NHauKaTopbl 10CTHKEHUSI KOMITe-
TEeHINHU

OIIK-1. Cnnoco6en npumensTh ectectBeHHO- | MOIIK-1.1
Hay4HEIE U OOLICUHKEHEPHBIC 3HAHUS, Me- | VICTIONB3yeT METOBl MaTeMaTHYECKOro aHa-

TOJIBI MATEMATUUECKOTI'0 aHAJIM3a U MOAeHIn- | JIM3a M MOJACIIMPOBAaHWA IJIA PCIICHHUA IPH-

pOBaHWSI B HpO(i)eCCI/IOHaHLHOI\/II NeSITENbHO- KJIaJHBbIX 3a1a4 B HpO(l)GCCI/IOHaJ'IBHOI/I c@epe
ot MOIIK-1.2

VYMeeT UCIoIb30BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JWCIMILIUH B Tpodeccro-
HaJbHOM JEATENbHOCTHU, MPUMEHITh METOMAbI
MaTEMaTUYECKOTO aHajau3a U MOAECIUPOBAHUSA
TEOPETHUYECKUX U IKCIIEPUMEHTAJIbHBIX UCCIIe-
JOBaHUH

2. MecTo IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTeNnbHOM dacTu 61oka b1: Moayns «MaTtemaTHueckue u ecTe-
CTBEHHO-HAyYHbBIC TUCIUTIIIUHBDY.
JuctumnuHa «JIuHeiHas anreOpay» JIOTHYECKU CBS3aHA C TIOCIEAYIONUMU TUCIUTUTHHAMU: |

- MaTeMaTHYCCKUI aHaJIN3;

- (pusuka;

- TUJIPABJIMKA U TUJIPOTTHEBMOIIPUBO/T;



- TCOPCTUUCCKAsA MEXaHHKaA,

3. CTpykTypa u coaepKaHue TUCHUIINHBI

OO61mas TpyJ0eMKOCTh AUCHUTIIMHBI COCTABISAET 3 3a4eTHbIE eAUHULIBI -108 yacos.

3.1. Buabl yueO6Hoii padoThl M TPYI0€MKOCTh
Ounas popma

. Koaunuyecrso
n/n Buj yue6Hoii padoThl 4ACOB Cemectp 1
AyIUTOpPHBbIE 3aHATHS 48 48
B ToM yucne:
Jlexinu 16 16
1
CemuHapcKue/mpakTHYECKUE 3aHATHS 32 32
2
JlaGopaTopHbIe 3aHATHS - -
3
CamocrosiTeibHas padora 60 60
IIpoMeskyTO4HAs1 aTTECTALUSA
3K3aMEH C) C)
Hroro 108 108
3.1.1. 3aounas ¢popma o0yueHust
4.
Bujt yueGHoii paGoThI KouanuyectBo | Cemectp 1
4acos
AyaAUTOpHBbIE 3aHATHS 16 16
B ToMm uncne:
Jlexnn 6 6
1
CemuHapcKue/mpakTHYECKUE 3aHATHS 10 10
2
JlaGopaTopHbIe 3aHATHUS - -
3
CamocTrosiTejibHasi padoTa 92 92
IIpomeikyTOUHAs aTTecTALMS
9K3aMEeH 6] €]




HUroro 108 108

3.2. Temarnyeckui IJIAH U3yYeHHUS TUCITHTLTHHBI

Pasmemién B mpunoxxenuu 1 k paboueii mporpamme.

3.3. Coaeprkanue pa3iesioB TUCHUININHbBI

BBenenue

[Ipenamer, 3agaun u conepxanue TUCHUIUIMHBL. OCHOBHBIC STAIlbl PA3BUTHUS AUCITUTUIMHBI.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOJTOTOBKE OakajgaBpa, CBs3b C IPYTUMU TUCHUTITHHAMMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOMH aJaredpbl

Tema 1. MaTpuubl 1 onpeaeJuTe M.

[Tonstue matpunel. Buast Matpun. [efictBus Hag MmaTtpunaMu. Onepannuy HaJl MaTpULIAMU
U ux cBoiicTBa. OrmpenenuTenu, uX CBOWCTBA U BbuucieHus. [lonsaTus MuHopa u anrebpanye-
CKOro JonosiHeHus. Pa3noikeHue onpeaeauTess Mo IeMEHTaM CTPOKHU Wiu cTonbna. Beraucie-
HUE OIPEIEIUTENEH Pa3InYHOIO IOPSAIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUA. DJIEMEHTapHbIe MPeoOpa3oBaHUs MaT-
pun. IlpuBenenne MaTpuipl K AMaroHaJIbHOMY WM TpamnelueBUIHOMY BUy. MaTpuuHas popma
3aMMCH CUCTEMBI JIMHEWHBIX anreOpandeckux ypaBHeHUN. PaHT MaTpHIIbL.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHeHHIA.

Cuctembl IMHEHHBIX alreOpanvyecKux ypaBHEHUH, OCHOBHBIC TIOHATHS. Pemenne cucrem
JTUHEHHBIX ypaBHEeHUH MeTooM Kpamepa, metomom oOpaTHOi MaTpuilsl, Metogom ["aycca. Teo-
pema Kponekepa — Kanemu. PenieHre mpou3BOJIbHBIX CUCTEM JIMHEHMHBIX YPAaBHEHUN METOIOM
I"aycca. Pemienne oqHOPOIHBIX CUCTEM JIMHEMHBIX YpaBHEHUM. Kputepuii CyiecTBOBaHUS HETPH-
BHAJIbHBIX PELICHUIA.

Pa3znea 2. DiieMeHTbI BEKTOPHOM ajredpbl

Tema 1. JIuneiinsle onepaiiy HaJl BEKTOpaMH, UX CBOWCTBA. JInHeHbIe KOMOMHALINY BEK-
TOpOB. JIMHEWHAs: 3aBUCUMOCTb U HE3aBHCUMOCTb BEKTOpOB. basuc cucrems! BekTopoB. Enun-
CTBEHHOCTH Pa3JIoKEeHHs BEKTOpa 1o 6a3zucy. OpTOHOPMHUPOBAHHBIN Oa3uC.

Tema 2. CxansapHoe, BEKTOPHOE U CMENIAHHOE MIPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBHS
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIuncieHne CKaIsIpHOTO, BEK-
TOPHOTO U CMEIIAHHOTO NMPOU3BEACHHI BEKTOPOB, 33JJaHHBIX KOOPJAMHATAMU B OPTOHOPMUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinsie npoctpancta. [loHsTHE 6a31ca NPOCTPaHCTBA TEOMETPUUYECKUX BEK-
TopoB. [IpeobpazoBanue MaTpUIIbI TMHEHHOTO OTlepaTopa MpH rnepexoie ot 6azuca k 6azucy. Coo-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MAaTPHUIIBI.

Pa3zgen 3. KoMmiekcHbIE YHCJIa U MHOTOYJICHBI

[TonsiTne KOMIUIEKCHOTO ynciaa. DOpMbI 3aITUCH KOMIUIEKCHBIX YKcen. JIecTBUS Hall KOMILJIEKC-
HbIMU yuciaaMu. @opmyna Myaspa. 3BiieueHne KOpHS N-OW MOJOKHUTENbHON CTENEHU U3 KOM-
IUIEKCHOTO YKcia. Pa3noxeHne MHOrousieHa Ha MHOKUTeTH. OCHOBHAs TeopeMa anreOpsbl.



Pa3nes 4. AHannTH4yeckasi reoMeTpus

Cucrembl KoopAHMHAT. JleKapTOBBI IPSIMOYTOJIbHBIE KOOPAUHATHI HAa INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ IUIOCKOCTH

Paznuunble TUIIBI ypaBHEHHH MIJIOCKOCTU U YPaBHEHUH NPpsAMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXKy IBYMsI TOYKaMH, TOYKOM U MPSAMON, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTossHUA MEXAY CKPEINBAIOIUMUCS IPSIMbBIMU.

Brruncnenue yrioB Mexxay ABYMs IPSIMBIMH, NPSMOM U INIOCKOCTBIO, ABYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEepPXHOCTH BTOPOI0 MOPS/IKA

Kpuseie BTOpOro nopsiika, MX reOMETpUYECKHE CBOWMCTBA M ypaBHEHMs. lIpuBenenue kpuBou
BTOPOTO MOPsIKa K KAHOHUYECKOMY BULY.

YpaBHEHME TOBEPXHOCTH BTOPOTo nopsiaka. KaHoHnueckue ypaBHEHUs cepbl, dJUIUINICONIA, KO-
Hyca, Tinepooiona, napadonouaa.

3.4. TemaTuka NPAKTHYECKUX 3aHATHI N0 AucHuIIMHe «/InHeliHas anredpay»

Ne 3ansTHA Tema 3ansTus

1 Paznen 1. DiieMeHTHI JIMHEHHOM aJaredpbl. Matpulibl, 1eHCTBUS
HaJ MaTpULIAMH.

) Onpenenurenn, UX CBOMCTBA U BhIYMCIIEHHWE. MaTpUyHas 3aMuCh
CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

3 OOpaTHast MaTpHIlA ¥ €€ BBIYUCIICHUE.
CucTteMbl TMHEMHBIX alredpanyecKux ypaBHEHHUH, OCHOBHBIE I10-

4 HATUSA U ollpeniecHys. Pemenne cucrteM JIMHEHHBIX YpaBHEHUN
metonoMm Kpamepa, MeTo1oM 00paTHOM MaTpHUIIBI

5 Pemenue cucrem JIMHENHBIX ypaBHEHU MeToaoM ['aycca. Panr
matpuuel. Teopema Kponekepa — Kanesun.

6 Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JTMHEUHBIX YPaBHEHUH.

OaHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Pa3nen 2. DiieMeHTBI BeKTOPHOM anredpsnl. Bexropsl. Jlunei-
HbIE ONEpaldd HajJ BEKTOpamu, UX CBOWCTBAa. JIuHeiiHOe mpo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. [IOHATHE JIMHEWHOU KOM-
OWHAIMU BEKTOPOB. JINHEWMHO HE3aBHCUMBIC W JIMHEHHO 3aBUCH-
MBIE€ CHCTEMBI BEKTOPOB.

[TonsaTHe 6a3uca NpocTpaHCcTBAa FEOMETPUIECKUX BEKTOPOB. Koop-
8 IUHATHI BekTopa. OpToHOpMUpOBaHHbIHM 0a3uc. KoiamuHneapHoCTs,
OPTOTOHAJILHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.

CkansipHO€ IPOM3BEIEHUE BEKTOPOB U €T0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE Mpou3BeCHHUE ABYX BEKTO-
POB, €ro CBOICTBA. Y CI0BHE KOJNIMHEAPHOCTH BEKTOPOB
CmeniaHHOE MPOU3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BbI-
qucIeHne o0beMa napaiesienuneia ¥ MupaMusl. Y cJIOBUE KOM-
10 MJIAHAPHOCTH BEKTOPOB. BhIuncieHre ckajisipHOro, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BECHUI BEKTOPOB, 33JaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jlunelinbie pocTpaHcTBa. PazMepHOCTh M 0a3uc JIMHEHHOTO TPo-
CTPaHCTBA.

Martpuna nepexoaa ot 6a3uca k 6azucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NpU M3MEeHeHuHu Oa3uca. JIuHeiHble omepaTopsl,
JeNCTBUS ¢ TMHEUHbIMU oniepatopaMu. CoOOCTBEHHbIE BEKTOPHI U
COOCTBEHHbIE 3HAYEHUSI MATPHILIbI

11




Pa3zgea 3. KoMiuiekcHbIe 4MCJIa M MHOTOYWIeHbI MHOXKECTBO
KOMIUIEKCHBIX 4rcesl. DOopMBbI 3alMCH KOMITJIEKCHBIX yuceln. Jlei-

12 CTBUA HaJd KOMIINICKCHBIMU YHUCJIIaAMU. Paznosxenne MHorouieHa Ha
MHO>KUTEIH, OCHOBHAsI TeOpeMa anreOpsl

13 Pa3zjnen 4. AnanuTudeckasi reoMeTpust
Cucremspl koopauHat. Pa3nnynble TUIBI ypaBHEHUH INIOCKOCTU

14 PaznuyHble TUIBI ypaBHEHUM TPSMOM Ha INTIOCKOCTH U B POCTPaH-
CTBE

15 B3anmHoe pacrnosnokeHue npsaMbIX Ha MJIOCKOCTA M B MPOCTPaH-

cTBe. BrlunciaeHue pacCTOAHUM MEXAY ABYyMsI TOUKaMU, TOUKOU U
IpsIMOW. BbrumcieHne paccTOSHMS MEXKIY CKPEIIUBAIOIUMUCS
IpsAMbIMU. B3auMHOE pacrosiokeHue IUIOCKOCTeW. Brrumcienue
pacCTOSIHUN MEXK]ly TOYKOHN U TIIOCKOCTHIO

16 KpuBble BToporo nopsika HMX reoMETpUYECKHE CBOMCTBA. Ypas-
HEHUS JITUIICa, TUep0o0Ib, mapabosbl O0IIee ypaBHEHHUE KPUBOU
BTOpOTrO nopsiaka. [IpuBeneHne KpuBoi BTOPOro nopsaka K KaHo-
HU4YecKOoMY BUAY. IIoBEpXHOCTH BTOPOIO MopsiIKa

4. Y4eOHO-MeTOAMYECKOE M HH(OPMALIMOHHOE 00ecIevYeHue
4.1. HopmartuBablie 1o0kyMeHTBI U 'OCThI

®I'OC 23.03.03. DkcrmyaTaluusi TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIIIMH U KOMILIEKCOB.
2020.

OIl «Hamnpasnenue noarotoBku 23.03.03. «OkcruryaTanysi TPaHCIIOPTHO-TEXHOJIOTHYECKUX
MAaIIMH U KOMIUIEKCOBy». HampaBieHHOCTH (npodwiib) « MHKUHUPUHT U HKCIUTYaTaIUs TPAHC-
MOPTHBIX cucTeM». 2023 1.

AkaneMudeckuil yueOHbIH 11aH 1o HanpapieHuto moarotoBku: 23.03.03. «DkcruryaTamnust
TPAHCTIOPTHO-TEXHOJOTUYECKUX MAINH U KOMIUIeKcoBy. [Ipodunb « MHXUHUPUHT U SKC-
IUTyaTanusi TPAaHCTIOPTHBIX cuctem». ['ox Habopa 2023-2024. 2023 r.

Vka3 Ilpesunenra Poccutickoit @enepanuu ot 01.12.2016 Ne 642 «Crtparerun Hay4yHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuka3z MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika MpUMEHEHUs OpPTaHU3AlUSIMH, OCYIIECTBISIONIMME 00pa3oBa-
TEJIbHYIO I€ATEIbHOCTD, EKTPOHHOT'O 00YUYEHUS, AMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH MpU peann3aui 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JquTEpaTypa:

3abonorckuit B.C. Jlunelinas anreOpa u aHaIMTHUECKasi reoMeTpus (Y4eOHBIH KOMILIEKC):
yaeOHoe mocobue, 2-¢ uzn. Crep. M.: 3a-so UHDOPA-M, 2022. 309 c. (Bsiciiee o6pazoBa-
HHe: OakanaBpHar).

Cupotuna W.K. Jluneiinas anrebpa v aHAIMTHYECKAsi TEOMETPHUS: HHTEPAKTHBHBIHN Kypc:
ydyebHoe mocodue s By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoi anredpe U aHATUTHYECKOI reomeTpun: yuedHoe nocoodue. // Kya-
psasueB b.1O., Marsam B.A., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnslii pecypc.]

4.3. JlonmoJiHUTeJbHAS JUTEPaTypa:



1. Kpatkuii Kypc BBICHIEH MaTeMaTHUKH [DJIEKTPOHHBIM pecypc]: y4eb. - DIeKTpoH. JaH. -
Mockaa: Hamxop u K, 2017. - 510 c. [Pexxum  pocrtyna: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ 3kpaHa.] .

2. 3y6kos B.I'., JIaxoBckuit B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMATHKH JIJT1 TEXHUIECKUX BBICIINX Y9eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTIY, 2012. 400
9K3.

3. Unbun B.A., [lo3usak O.I'. Ananutuueckas reometrpus. M.: Hayka. ['naB. pea-us ¢pusuko-ma-
TeM. TUT-pbl, 1988. 224 c.

4. bexnemumies, JI.B. Pemenue 3anau u3 Kypca aHaJIUTHYECKOW T'€OMETPUU U JIMHEHHOW ai-
reOpbl [DneKTpoHHBIN pecypc]: yued. mocobue - DIeKTpoH. 1aH. - MockBa: @usmatiut, 2014.
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ 3kpaHa. ]

4.4. DuaekTpoHHBbIE 00pa3oBaTebHbIE PECYPChI

[TpoBenenue 3aHATHI U aTTECTAlMi BO3MOKHO B IUCTAaHIIMOHHOM (opMaTe ¢ NPUMEHEHHUEM CH-
CTeMBbI IUCTaHIMOHHOTO 00y4eHus yHuepcurera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTeMaTHKa» IEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo BceM pasnenam
IPOTPAMMBI:.

Hazpanue D0OP
Jluneitnas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYECKAs TCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnast anrebpa u anamuTH- | https://online.mospolytech.ru/course/view.php?id=462
94ecKasi TeOMETPHSI

Pa3zpaborannbsie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsnok mpoBeneHus padoT B AUCTAHIIMOHHOM (popMaTe yCTaHaBIMBACTCS OTJCIBHBIMH PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHO# paboTe /MM EeHTPOM YIeOHO-METOINIECKON paboTHI.

Kaxmprii cTyieHT oOecrieueH WHAMBUIYATBHBIM HEOTPAHHUYCHHBIM JIOCTYIIOM K JJICKTPOHHOU

OMOIHOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HHTepHEeT-pecypehl BKIIOYAIOT YICOHO-METOAMYSCKUE MATEPHUAJIbI B AJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIE Ha caiite mospolytech.ru B pa3aene: «lleHTp MaTreMaTH4ecKoro 0Opa3oBaHuUs»

(http://mospolytech.ru/index.php?i1d=4486,

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

[Tone3Hple y4eOHO-METOAMYCCKHIE U MHPOPMAITMOHHBIC MaTepPHAIIbI PEJACTABIICHBl Ha CalTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHG)OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTh « VITHTEepHET» ISl OCBOCHUS

TUCIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/IuueH3noHHOE U CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoOe obecneyeHue

Ne| HaumenoBanue | Pazpadorunk IO JocTynmHocTh Ccpuika Ha Equnblii peectp

(mpaBoo0.J1aga- (IMUeH3UOHHOe, | POCCUIICKHUX MPOrpaMM JJIst
TeJIb) cB00OOHO pac- 9BM u B/l (npn Haanuuu)
NPOCTPaHsieMoe)




1 | Astra Linux | OO0 JInmensnonuoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 [MoitOduc OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTU" 75

4.6. CoBpemenHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHbIC CIIPABOYHbIC
CHCTEMBI

Ilepeyens pecypcoB cetu UHTepHeT, A0CTYNHBIX /I OCBOCHHUS AMCHUILINHBI:

HaumenoBanue Ccbuika Ha pecypc JocTynHoCTh

NudopmanuoHHo-cipaBoYHbIE CHCTEMBbI

Hoctynna B cetn UH-
https://stackoverflow.co

m/

Stack Overflow TepHeT 0e3 orpaHuye-

HUHN

npopmarmonnsie pecypest Cetdt | http:// www.consultant.ru | JlocTymso
Koncynbrantl Itroc

[Topran ®enepanbHbIX rocyaap-
CTBCHHBIX O6pa3OBaT€J'H>HLIX CTaH-
JTapPTOB BBICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctymHO

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

Jlanp https://e.lanbook.com/ Hocrtynna B cetu Un-
TepHET O6e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | loctynna B cetu Un-
ru/ TepHET O6€3 orpaHuye-

HUM

IIpodeccuonanbubie 6a3b1 JAHHBIX

ba3a naHHBIX HAYYHOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOM OUOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTymHo
HoJMTeMaTuueckas pedepaTHBHO-
o6ubnmorpaduyeckas u
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HayKoMmeTpuueckas (OubmmuomeTpu-
yeckasi) 6asza TaHHBIX

5. MaTrepuajibHO-TeXHUYECKOe olecredeHne JUCIUNINHBI

MarepuanbHO — TeXHUYECKas 0a3a YHUBEPCUTETA 00ECIIEYNBALCT IIPOBEACHIE BCEX BUJIOB
3aHSTHH, IPEyCMOTPEHHBIX YUYEOHBIM TIAHOM, ¥ COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
MIPOTUBOTIOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaTtematuka» He pacrnonaraet COOCTBEHHBIM ayIUTOPHBIM (POHIOM H UCTIONb-
3yeT yueOHbIe ay JUTOPHH U3 001ero (hoHaa yHUBEPCUTETA.

[Tpy HEOOXOMUMOCTH IS IPOBEICHHUS MHTCPAKTUBHBIX MMPAKTHYECKUX 3aHATHIA UCTIOIb3Y-
I0TCS KOMIIBIOTEPHBIE KJIACCHl YHUBEPCHUTETA.

6. MeToguyeckne peKOMeHIAUNHU
6.1. MeToauveckne peKOMEHIAUMH JJIs1 IPENOAABATE/ISA 10 OPraHUu3alui 00yYeHust

[Ipexne Bcero, cieayer 00paTUTh BHUMAaHUE CTYACHTOB HA TO, YTO MPAKTHUECKU BECh U3Y-
YaeMblii MU MaTepHall He TpeOyeT Kakoi-JInO0 CrenranbHO (JONOTHUTEIbHOM) MOATOTOBKH U
BITOJTHE MOJKET OBITh YCIICITHO U3Y4€H, €CIIH CTYACHTHI OyIyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 3aJlaHMsl U IOJIb30BaThes (MIPH HEOOXOIMMOCTH) CHUCTEMOI IUIaHOBBIX
KOHCYJIbTAIlMil B TEUEHHE KaX10r0 ceMecTpa. Boieamme B Kypc MaTeMaTHKU pa3fielibl IBISIOTCS
KJIACCUYECKHMH, B TO JK€ BPEMsI OHU NTPAKTUYECKH OPUEHTUPOBAHBIL, TAK KaK UMEIOT IIUPOKOE pac-
IIPOCTPAaHEHUE JJIs PEIICHUs] Pa3HOr0 poja 3a/1ay BHYTPU CaMOW MAaTeMaTHKU U MPUKIAIHBIX 3a-
Jad. FIX ocBOEHHME NMOMOKET CTYAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IACbMEHHYIO PEUb, YCICITHO MPUMEHSITh HAKOIUIEHHBIE 3HAHHS B TPO(eCCHOHANBHOM
JESATEIBHOCTH.

HeobOxonumo ¢ camoro Havasia 3aHSATHH PEKOMEHJ0BAaTh CTYJ€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JIUTEPATYpPy, a B KOHIE CEMECTPA 1aTh CIIUCOK BOIIPOCOB JIJIs TIOATOTOBKH K DK3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIeyeT 0053aTeIbHO MPOUH(POPMHUPOBATH CTYACH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTECTALMH 110 TUCLMIIIIMHE, CPOKaX €€ MIPOBEACHUS,
YCIIOBUSX JIOMyCKa K MPOMEKYTOYHON aTTeCTallii, MPUMEHSEMBIX BUAAX IPOMEKYTOUYHOTO KOH-
TPOJIS.

W3noxxeHne TeopeTHUecKoro Marepuana JOHKHO CONPOBOXKAATHCS HIUTFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMH MpenoaBaTeiaeM TakK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIQ/IKM IIPU PELIEHUH 33Ja4l HE OTBJIEKAIM OT IVIABHOI'O: OCMBICICHUSI WJIEU U CYTH IpUMeE-
HseMbIX MeTon0B. CienyeT Bceraa yKa3plBaTb IPUMEPBI IPAKTUYECKOIO IIPUMEHEHUS pacCMOT-
PEHHBIX Ha 3aHIATUIX YpaBHEHUN U GpopMyII.

[IpakTHyeckue 3aHATHS JOJKHBI ObITh OPraHU30BaHbI MIPENOIaBaTeNIEeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsSI HA MEPUOJUYECKOE BBIMOIHEHHE CTYAEHTaMU HEOONbILION caMOCTOsI-
TEJIbHOW pabOThl B ay TUTOPUH JJIS IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[IpenonaBaTesns, BeAyIIHNA MPAKTHUECKUE 3aHATHS, JOJDKEH COTJIACOBHIBATh yU4eOHO-TEMa-
TUYECKUH TJIaH 3aHATUH C JEKTOPOM, UCIIOJIb30BATh €UHYIO CUCTEMY 0003HAUYEHUI.

[IperonaBaTernio cieayeT T0OMBATHCS CUCTEMAaTHYECKOW HENPEPHIBHOW PadOTHI CTY/ICH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIIATH CUIIBHBIX CTY/IE€HTOB U IIPUBJIEKATh UX K HAYUYHOU
paboTe, K y4acTHIO B pa3HOT0 poja OJIMMIIHAJaX U KOHKYpCax.

CTyzneHT HOKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKECHUM KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOpPETEHHH OOy4YaroIMMUCS MPOYHBIX 3HAHUM, YMEHUH U BiaJeHUs
HaKOIJICHHOM nH(popManueit 1715 pereHus 3a/1a4 B IpopecCUOHATBHOMN e TeTbHOCTH.
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6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHI

Bo3MoxHO poBe/ieHNE 3aHATUI U aTTEeCTalui B JUCTAaHIIMOHHOM (hopMmaTe ¢ MpUMEHEHHEM CH-
cTeMbl auctaHIimoHHoro ooydyenus yausepcurera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTHKa» EKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cum. m.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHOH paboTe W/Min EHTPOM Yy4eOHO-MEeTOINYECKON paboTHI.

6.2. Mertoanueckue yKazaHus AJs1 00y4alOUIUXCs M0 OCBOCHHUIO
AUCHMILIAHBI

Pa3znen: 3j1eMeHTHI JINHEHHOM anredpbl

Martpuusl U onpeaeaurtenu. [Ipexnae Bcero, CTyI€HT J0JDKEH MOHAThH, YTO MaTpULIa —
9TO Tabnauia yncen (mpuyeM dTa Tabiauia MOKET HIMETh OJITMHAKOBOE YHCIIO CTPOK M CTOJIOIIOB, a
MOYKET OBITh U MPSMOYTOJIBHOI), @ ONIPEETUTENb- ITO YUCIIO, 3aITUCBIBAEMOE B BUJIE KBaIPaTHOM
TaOJIMILIBI, TO €CTh ONPEAEIUTEIH CYIIECTBYIOT TOJIBKO Y KBaJpPaTHBIX MaTpPULI.

Crenyer oOpaTuTh 0c000€ BHUMAaHKE HA ONIEPALIUI0 YMHOKECHHUS MPSMOYTOJIHBIX MAaTPHUIL
U NIOHATh, KAKUM I0JIy4aeTcs MOPAJOK MaTpHIbl — npousBeeHus. OcOOEHHOCTh MaTPUIL] TAKXKE
COCTOHT B TOM, YTO TIPOU3BEICHUE MATPHII HE IEPECTaHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTeNbHO YOEUThCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a4aUH.

BaxxupiM siBsieTcst oHATHE 00OpaTHOW MaTpuilbl. Hajno 3HaTh ycioBHe CyLIECTBOBAHMS
00paTHOW MaTpHILIbl U AITOPUTM ee nocTpoeHus. [locne ee BhIUMCIEHUS Lenecoo0pa3Ho AeaThb
NPOBEPKY MPABUILHOCTH PEIIEHHUS, BBITIOJHHUB OIEPAIMI0 YMHOKEHUS A~ 4 = E (10JHKHA TOTy-
YUTHCS €IUHUYHAS MaTPUILIA)

IIpu u3ydyeHuu onpenenureneil Haao0 YETKO YCBOUTH MOHATHS MHUHOPA, alnreOpanyeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA onpenenurens. [ljis ocBOGHUs! TEXHUKU BbIYMC-
JIeHUsl OomNpeAenuTeNnel 1neaecoodpa3Ho, BIOpaB MPOU3BONIBHBIN ONpPEEeNUTENb BhIIE TPETHETO
HOPSI/IKA, PACKPBITh €T0 Pa3IMYHBIMU CIOCOOAMU, TIPUMEHSISI Pa3JIOKEHHE U 10 CTPOKaM M 1O
cronbuam. O6paTuTe BHUMaHUE, KAKUE CTPOKH (CTOIOLIBI) MPeIOYTUTENbHEE BEIOUPATH JUIs pac-
KPBITHS OTIPEICITUTEIS, YTOOB! YIPOCTUTH €ro BerarciaeHne. Oco0eHHO 3(h(hEeKTUBHO BBIYHCICHHE
OTIpENIeIUTEINS C IIOMOLIBIO AJIEMEHTAPHBIX NPe0Opa30BaHUN, IPUBOASAIINX €r0 K TPEYTOJIbHOMY
BUTTY.

[Ipu u3yyeHun pemieHui cucteM JIUHEHHbIX anredpandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMAHUE, MPEXK/IE€ BCETO, HA MOHATUE PEIICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS pelle-
HUI B 3aBUCHMOCTH OT COOTHOILIEHHS MEX/1y PAHI'OM MaTpPHULbl, PAHIOM PACIIMPEHHON MaTpPUIIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX U ypaBHeHHUH. OOpaTHTe BHUMaHUE HA yCJIOBUS NPUMEHEHUs
dopmyn Kpamepa u merona oOpaTHoit MaTpuubl. BHuMaTensHo pa3depute npuMepbl pelieHus
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandecKux ypaBHEHUH MeToqoM [ aycca (BBemeHue Oa-
3MCHBIX M CBOOOHBIX TIEPEMEHHBIX ).

Pa3nes: JeMeHThI BEKTOPHOM aaredpnl

[Ipu u3ydyeHun DaHHOM TeMbl 0OpaTUTE BHUMAHME HA JIMHEHHBIC ONEpaluy HaJl BEKTO-
paMu, Ha TOHATHUS IMHEWHON HE3aBUCUMOCTHU M JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (hyHIaMEH-
TaJIbHOE TIOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3io-
JKEHHE BEKTOpa 10 O6a3ucy.

3HaTh ONpPEIEICHUE, FEOMETPUUECKHUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMELIAHHOIO
MIPOU3BENICHNUS BEKTOPOB, POPMYJIBI I UX BHIYMCIICHUS B BEKTOPHOU U B KOOPAWHATHOU (hopMme.
OO0s3aTenbHO 3HATh U YMETh ITPOBEPSITH YCIOBUSI OPTOrOHAILHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.
Pa3nesi: KOMIJIEKCHbIE YMCJIa 1 MHOTOYJIEHbI
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B atom paznene, mpexe BCero, Halo MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIH-
pEHHEM TOHATHUS NEHCTBUTENBHBIX YHCEN, 3HATh ONMpPEIeTICHUEe U TPU (POPMBI 3aITCH KOMILIEKC-
HOTO 4YHcIa (anredpandecKyro, TPUTOHOMETPUIECKYIO U TIOKa3aTeNbHYI0), TEOMETPUYECKYIO HH-
TepIpeTaINio KOMIIEKCHOTO YUCIIa M B3aUMHO-0/IHO3HAYHOE COOTBETCTBHE MEXKIYy MHOKECTBOM
KOMILJIEKCHBIX YHUCENT 1 MHOKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH. 3HATh (hopmyiy Dumepa.
KommuiekcHble 4ncia MOKHO M300pa)xaTh C TIOMOIIbIO BEKTOPOB Ha KOMITJIEKCHOM MIIOCKOCTH.
HOE)TOMy onepanuru CJIOKCHHUA U BBIYUTAHHUA KOMIUICKCHBIX YUCEJI MOTYT 6I)ITI) CBCICHBI K OIICpa-
IIUSIM CJIOKEHUS U BBIUUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HATb U YMCTb BBIINIOJIHATH OIICpAllU YMHOKCHUA, ACJICHUSA, BOSBCACHHA B IMOJIOXKHU-
TEIbHYIO CTENEHh KOMILIEKCHBIX YHCEN, 3alMCAHHBIX B TPUTOHOMETPUUYECKOH (popme, n3Bieye-
HUSI KOPHS N-0# CTETIEHN W3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr oOpaTuTh BHUMaHHE HA TO, YTO MHOXKECTBO KOMILIEKCHBIX YHCEN SIBISIETCS 3a-
MKHYTBIM, TO €CTb Jr00ast anre6pa1/1qec1<aﬂ ornecpanurg HaJl KOMIIJICKCHBIMU YUCJIaMH HC BBIBOOWUT
3a Mpeaensl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3HATb PA3JIMYHLIC BUAbI PA3JIOKCHHUA MHOTOYWICHA HA MHOKUTCIIN OJId CIIy4acB, KO-
I/1a Cpey KOpHEl MHOTO4JIEeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEACHHS Oy IyT
HCIIOJIB30BAaThCA, HAIPpUMCP, B HHTCIPAJIBHOM HWCUYUCICHUU IPU BBIYHUCICHHUU HWHTCTPAIOB OT
IpOOHO-palMOHANBHBIX (DYHKIUN, IPU PEIICHUN JTMHEWHBIX OJAHOPOAHBIX IuddepeHInanIbHbIX
YPaBHEHHI N-TO MOPSAIKA C TOCTOSTHHBIMU KO3 PUITUCHTAMH.

Pa3znen: AHaIMTHYECKas reoMeTpus

[Ipy n3y4eHnn aHATUTUYECKON T€OMETPUH CIIETYET, IPEXKAE BCETO, IIOHATH, YTO €€ 3aJa4eil  sB-
JSIETCSl U3YYCHHE TE€OMETPUIECKUX OOBEKTOB MPH MOMOIIN aHATUTUYECKUX METOJIOB ajareOpsl u
MaTeMaTHYECKOTo aHan3a. B 0CHOBE Takoro moxo/1a JISKUT METO]T KOOPMHAT, BIIEPBBIE CUCTE-
MaTU4eCKH mpuMeHeHHBIH P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETPUHU (TOUKa, MpsMas, Moc-
KOCTI)) ABJIIIOTCA HCONPCACTIACMBIMU, U IJId UX OIMMMCAHUA NPUMCHIACTCS AKCHOMAaTHYECKHU Me-
TOJI, TO3BOJISIFOIIHNMA YCTaHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHE MEXK]Ty MHOKECTBOM TOUYEK
HpHMOﬁ 1 MHOXKXECTBOM HCﬁCTBHTeHLHBIX YHUCCJI U, TAKUM 06pa30M, BBCCTU CUCTCMY KOOPAHHAT.
Hazno yetko ycBouTh pasnuyHbie (OpMBI ypaBHEHHUH MPSAMOM U IIIOCKOCTH YMETh NePEXOIUTh OT
onHOM (Gopmbl kK apyroi. CinenyeT OCMBICIHTD U YCIICITHO MPUMEHSTh PEIICHUs] KIACCHUECKHX
3a]a4 aHAIUTUYECKON TeOMETpPUH O B3aMMHOM DACIIOJIOKEHUH HPSIMBIX U IUIOCKOCTEH, YMETh
OMPCACIIATD YIJIbl U pACCTOAHUA MCKAY Pa3JIMYHBIMHA IT'COMCTPUICCKUMU 06’beKTaMI/I.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEUTHOE U3yUYeHUEe NUCUUIUINHBI « JIuHelHas anreOpay,
HpHOGpCTeHHe HCO6XO,Z[I/IMBIX KOMHCTCHHHﬁ, yMeHI/Iﬁ 1 HAaBBIKOB BJIaICHUA MAaTEMATUYCCKUM arll-
napaToM TpeOyeT OT CTYJIEHTOB OOJIBIIION CaMOCTOSITENbHOM paboThl. OOpaTUTE BHUMAHHUE, YTO
KOJMYCCTBO YaCOB, OTBOAUMBIX Ha CaAMOCTOATCIBHYIO pa60Ty B COOTBETCTBHUHU C y‘-IC6HbIM IJia-
HOM, OOJIbIIIE YHCIIa YaCOB, OTBOJAMMBIX Ha BCE BUBI Ay IUTOPHBIX 3aHATHUH.

7. ®OHA OLIEHOYHBIX CPEACTB

@DOoH/ OLICHOUHBIX CpeACTB IpezcTaBieH B [Ipunoxenun 2 k paboueit mporpaMMe M BKJIIOYAET
pazaens:

1. MeTo/1bl KOHTPOJIS M OLIEHUBAHUSI PE3YJIbTATOB 00yUECHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTAaTOB 00yUEHHUS

3. OueHOYHBIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexyTOo4Hast aTTecTanus
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Ilpunoscenue 1

TemaTnyeckn MJIaH cOAEPKAHUA AMCUUILIMHBI «/InHeliHas anredpa»
10 HANIPABJIEHUIO OATOTOBKHU
23.03.03 «IkeniryaTauusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILJIIEKCOB»

O6pazoBatenbHas mporpamMmma (Ipouib MOATOTOBKH)

«MHAKUHHUPHHT ¥ IKCIJIyaTalusl TPAHCIOPTHBIX CHCTEM»

®opma 00yueHHUs: OUHASA
I'ox Hatopa: 2023/2024

(bakanasp)
Buabi yueOHoii padoTsl,
BKJII0YAsl CAMOCTOSITETbHYIO Buasl caMocTosITeIbHOI PadoOThI Dopmb1
a. = arrecra-
o
Pasien § §( padoTy CTYyIeHTOB, CrynenroB uu
2]
3 o U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Paznen 1. DiieMeHTHI TMHEHHOM aJ1-
1.1 | redopsl Mampuywl, deticmeusi Ha0 mampu- 1 1 2 2 3
yamu.
Onpenenurenu, UX CBOMCTBA M BBIYHUCIIEC-
Hue. MaTtpudHas 3anuch CHUCTEMBI JIMHEHU-
12 prHne 1| 2 2 3 +
HBIX YpaBHEHUIA.
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Boinaua zaganuii PI'P Ne 1 o iMHeiiHOH
ajareope .

1.3

OO6parHas MaTpulia U ee Beiuucienue. Mar-
pUYHAS 3aMACh CHCTEMBI JTUHCHHBIX ypaB-
HEHHI.

1.4

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MTOHATHUS U ONpEJIe-
neHus1. Pemenue cucteM JNTMHEMHBIX ypaB-
HeHuil metogoM Kpamepa, meTomom obpat-
HOW MaTpHUIIbI

1.5

Pemenne cucreM TMHEHHBIX ypaBHEHUN
MetoqoM ["aycca. Panr marpuipsl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Meton 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEUHBIX ypaBHEHUNH. OTHOPOAHbBIE CH-
CTEMBbI JIJMHEWHBIX YPaBHCHUM.
CamocrositesibHas padora Nel B ayauro-
pMH 110 JTHHeHOH ajnredpe

1.7

Bekrtopel. JInHeiHbIE ONepanyu Hal BEKTO-
pamu, ux cBoiicTBa. JIMHeiHbIe KOMOUHA-
WA BEKTOPOB. JIMHEWHO HE3aBUCUMBIEC U
JIMHENHO 3aBHCUMbIE CUCTEMBI BEKTOPOB.
Boimaua 3aganamii PI'P Ne2 mo BeKTOpHOII
ajareope.

1.8

[Tonsitue Oasuca. KoopawHaThl BEKTOpA.
KonnuneapHOCTh, OpTOTOHAIBHOCTD M KOM-
IJIAHAPHOCTh BEKTOPOB.
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1.9

CkanspHoe NMpOU3BEJCHUE BEKTOPOB U €ro
cBoiicTBa. BekropHoe nmpousBeseHne IBYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CwmenanHoe Mpou3BeIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Breiuncnenue odbema mna-
pasuienenurnena. YcCIOBUE KOJUIMHEapHO-
CTH, OPTOrOHAJIBHOCTH M KOMILIAHAPHOCTH
BEKTOpoB. OPTOHOPMHUPOBAHHBIN Oa3ucC.
Brruncnenue ckansipHOTro, BEKTOPHOTO H
CMELIAHHOTO MPOU3BEJICHUN BEKTOPOB, 3a-
JTaHHBIX KOOPJIWHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oasuce.

CamocrosiTesibHast paboTa Ne 2 B ayauTo-
PHH 110 BEKTOPHOM ajredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 06asmca K 0asucy
npeoOpa3oBaHre KOOPJIMWHAT BEKTOpa IMPHU
n3MeHeHuu 6a3uca. CoOCTBEHHBIC BEKTOPHI
n CO6CTBCHHBI€ 3HAUYCHUS JTUHEMHOTO OIle-
paTopa.

11

1.12

Paznea 3. KomiiekcHble 4HcCJIa H MHO-
rowieHbl MHOKECTBO KOMIUIEKCHBIX YH-
CCII. q)OpMI)I 3aIlIMCU KOMIIJICKCHBIX YHCCII.
Oneparuu HaJ KOMIUICKCHBIMU YHCIIAMH.
PasnoxxeHue MHOTOYJIEHAa Ha MHOMKHTEIU
OCHOBHas TeopeMa ajareopsl

12

1.13

Pa3nes 4. AHannTyeckasi reoMeTpus
Cucrembl koopauHat. Pa3nnyHble THIIBI
YPaBHEHUH IJIOCKOCTH

13
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Boinaua 3agaunii PI'P Ne3 mo amaauTn-
yecKOW reoMeTpuu

1.14

Paznuynple TUnbl ypaBHEHHWW OpPsMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnonokeHue npsMbIX Ha II0C-
KOCTH U B IIPOCTPaHCTBE. Briuncnenue pac-
CTOSTHUM MEXKIy IBYMs TOUYKaMH, TOYKOU U
npsMoii.. B3anMHoOe pacrnosiokeHue mioc-
KOCTeH. BpluuciaeHue paccTOSHUM MeEXAy
TOYKOM U MIIOCKOCTBIO

CamocrositesbHast padora Ne 3 B ayauro-
PHMH 110 AHAJMTHYECKOI reoMeTpuH

15

1.16

KpuBsle BTOpOro nopsjika Mx reomerpude-
CKHE CBOWICTBA. YPAaBHEHMS BJUIMIICA, TH-
nepoonel, mapabonsl OOmiee ypaBHEHUE
KpUBOM BTOporo mopsaka. IlpuBenenue
KPUBBIX BTOPOrO MOpsAIKa K KaHOHHUYE-
ckomy Buay. [loBepXHOCTH BTOPOroO IO-
psaka

16

dopMma aTTrecTalum

21

Bcero yacoB no jucunJInge

16

32

60

PI'P

caMm
pao.
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3aounas ¢gopma o0yueHus
I'ox natopa 2023-2024

3 Buabl yueOHol padoThl, BKJIIO- ®
= O = oorT Buanl camocTosiTe IbHOH PadoThI OpMbI
5 - 2 yasi CaMOCTOSITEJIbLHYIO padoTy i p ATTeCTA~
Pa3nen < 5 § CTY/I€eHTOB, M TPYA0€MKOCTh B CrtyaeHToB —_—
5 5 = gacax
® [ [ C [ a6 | CPC | KCP | K.P. | K.IL | PTP | Pegpepar | Kip | 3 | 3
IlepBb1ii cemecTp
0030p Tem, uzyyaembix B pazaeiae 1 Jin-
HeliHas ajreopa.
Marpuiipl, 1eCTBUS HAJ MaTPULIAMH. ’ 14
Onpenenureny, UX CBOMCTBA U BbIYUCIIC- 1
Hue. Pemienus cucreM JIMHENHBIX ypaBHE-
HUH.
00630p 3agay, Bxoasaumx B PI'P No 1.
Brinauya 3axanuii nepsoro 3tana PI'P 1 4 14 +
Nel.

0O030p Tem, u3yuyaembIX B paszaeJe 2.
JJieMeHTbI BEKTOPHOI aJredpbl
JIvHeliHbIe onepaluy HaJl BEKTOpaMu.
CkansipHO€, BEKTOPHOE M CMELIaHHOE IIPO- 1 2 14
M3BEJICHHUS BEKTOPOB, UX CBOMCTBA. Y CJIO-
BUSI OPTOTOHAJIbHOCTHU, KOJUIMHEAPHOCTH,
KOMIUIAHaPHOCTU BEKTOPOB.

00630p 3agay, Bxoasumx B PI'P No 2. 1 5 14 +
Bruinaua 3aganuii PI'P Ne2.
00630p 3a1a4, n3yuyaeMbIX B pa3zaeie 3. 1 2 8
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JlericTBUS HaJ KOMIIJICKCHBIMH YHCIIAMU.
Pasnoxenre MHOTOYIEHA HA MHOKUTENH.
OcHoBHas Teopema anredpsl

0O030p Tem, n3yyaemMbIxX B pazaele 4.
AHaJIuTHYeCKasi reOMeTpPHs

Paznuunble TUIIBI YpaBHEHUN INIOCKOCTH U
npsiMoid. BzaumMHoe pacronoxeHue mpsi-
MBIX Ha IJIOCKOCTHU U B IPOCTPaHCTBE. BbI-
YHCIICHUE PACCTOSIHUNA MEXIY TOUKOU U
IUIOCKOCTBIO, TOUKOW 1 npsiMoii. KpuBsie
IOBEPXHOCTH BTOPOTO MOPsIIKA

14

0030p 32124, N3y4yaeMbIX B pa3aese 3.
Brinaua 3aganuid PI'P Ne3

14

dopMma arTecTaluu

15-
18

Bcero yacoB nmo fucuMIJInHe

10

92

PI'P
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IIpunooicernue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCLUTIJINHE

«/Iuneitnas aaredpa»

Hamnpasnenue noarorosku: 23.03.03 «OkcmryaTaius TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIHH U
KOMILJIEKCOBY
[Tpoduns: « MHKUHUPHUHT B SKCILTYaTaIlns TPAHCIIOPTHBIX CHCTEM)»

Kadenpa: «MatemaTuka»

1. MeTOle)I KOHTPOJIA 1 OICHUBAHUA PE3YyJ/IbTATOB Oﬁy‘lEHl/Iﬂ

Jl1 KOHTPOJISL yCIIEBAEMOCTH M KaUeCTBAa OCBOCHMS JUCLUIUIMHBI HACTOSILEH IPOrpaMMon
IPEIYCMOTPEHBI CIIEYIOINE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKyLIeH ycrieBaeMOCTH (TEKYLUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (9K3aMEH).

2. llIkajia U KPUTEPUHN OLIECHMBAHUSA Pe3yJIbTATOB 00y4eHMsI

@®opMa NPOMEKYTOUYHOM ATTECTAIUN: IK3AMEH

[IpomesxyTouHas arTecTaus o0yJyaromuxcs B GopMe sK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITOJIHEHHSI BCEX BUJIOB yUeOHOI paboTHhI, IPelyCMOTPEHHBIX Y4eOHBIM IIJIAHOM IO JaHHOW IUCIIH-
IUIMHE, IIPU 3TOM YYUTBIBAIOTCA PE3YJIbTAThl TEKYILIEro KOHTPOJIS yCIEBAEMOCTH B TCUCHHE Ce-
mectpa. OleHKa CTENeHH JTOCTHKEHUsT 00yUaloIMMUCS TUIAHUPYEMbIX Pe3yJIbTaTOB OOy4YEHHUs IO
JUCLUIIIIMHE MPOBOAUTCS MPENOAABaTEIEM, BEAYIUM 3aHATHS 110 TUCHUILUINHE METOJOM JKCIIEepT-
HOM oueHkH. [1o uroram npomeKyTo4HOHW aTTECTAlUU M0 AMCLUIUIMHE BBICTABISETCSA OLICHKA «OT-
JUYHOY, «XOPOLIO», «YAOBJIETBOPUTEIBHO» UIIU «HEYIOBICTBOPUTEIBLHO.

IIkaJia oneHUBaAHUA Onucanmne

BreimonHens! Bce o0si3aTesibHble YCJI0BHSI MOATOTOBKM CTY-
JeHTa K NPOMEKYTOYHOW aTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil quctUIInHbel. CTyIEeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
OTtnnyHO TabJIMIAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HABBIKAMU, IPUMEHSIET UX B CHUTYaIUSX MOBBIIICHHOW CIOXKHO-
ctu. Ilpu sToM MoOryr OBITH HOMYIIEHBl HE3HAYUTEIHHBIC
OIIMOKY, HETOYHOCTH, 3aTPyJHEHHS IpH IMEepeHoce 3HAHUM U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIC 33/1a4H.

XOpOI_HO BrimonHensl Bce 00s13aTelIbHbIE ycioBus MOATrOTOBKH CTY-
JC€HTA K l'IpOMC)KyTO‘-IHOifI aTTeCTaluu, NpcaAyCMOTPCHHBIC
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nporpaMMoil quctMIIuHbl. CTyJIEHT EMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabJIMIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMH. B To ke BpeMs IpH OTBETE J0ITyCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3a1a4X PEIIaeT ¢ HeJI0YeTaMH, HE BIIUAIO-
MMM Ha OOIIUH X0/ peLIeHHUSI.

yI[OBJ'ICTBOpI/ITCJ'ILHO

BeinonHens! Bce 00si3aTe/ibHbIE YCJI0BHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEXKYTOYHOH AaTTeCTallMH, IPETyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTYAEHT JE€MOHCTPUPYET COOTBET-
CTBME 3HaHUH, yMEHUH, HABBIKOB [T0KA3aTesAM, IPUBEIECHHBIM B
TabIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HEerJIyOOKue 3HAHUs, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK MIIM MMPOTUBOPEUN, OJHAKO B (op-
MYJUPOBAaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTalMell U BBIBOJAMHU, B PELICHUM 3aJa4 MOTYT
coaepxarbes rpyobie ormmoKu. J{is moaydeHus MpaBUILHOTO OT-
BeTa TPeOYIOTCS YTOUHSIONINE BOTIPOCHI.

HeynosnerBopurensHo

He BeimonHeHbl oO0si3aTesIbHbIE YCJAOBHMS NOATOTOBKH CTY-
AEHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHBIE
nporpammont aucuuruiel, MM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB IIPUBEACHHBIM
B TaOJIMIIaX, JOMYCKAIOTCS 3HAYUTENbHbIE OLIMOKH, IPOSBIIAETCS
OTCYTCTBME 3HAHHWW, YMEHUH, HAaBBIKOB 0 PNy MOKa3aTesew,
CTYJIEHT UCHBITBIBACT 3HAYUTEIbHBIE 3aTPyJAHEHUS IIPU ONEPH-
POBaHNY 3HAHUSAMHU U YMEHUSIMU.

3. OueHo4YHbIE CpeacTBa

Hepeqem, OLCHOYHBIX CPEACTB 110 JTUCHUIIINHE

«JIlugeirHas ajareopa»

HaumenoBanue [IpencraBnenue oue-
No Kpartkas xapakTepucTka OlleHOYHOTO
OLIEHOYHOTI'0 CpelI- HOYHOI'O CPEJICTBA B
/1 cpeiacTBa
CTBa DOC
1 Kontposnbnas (ca- CpencTBo NMpOBEPKHU YMEHUW NPUMEHTh | KOMIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJIyYEHHbIE 3HAHUA JUUIS PEIICHMs 3a7a4 | HbIX 3aJJaHUi 1O Ba-
pabota ONPENIETICHHOT0 TUIA N0 TEME WU pa3- | pUaHTam
Jen
(KP) g
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Pacuerno-rpadu-
yeckasi paborta

(PTP)

CpencTBo NMpOBEPKU YMEHUH NMPUMEHSTH
MOJTyYeHHBIC 3HAHUA IO 3apaHee OIpese-
JICHHOW METOJWKE Ui peIIeHUs 3aaad
WIM 3alaHuil TI0 MOJAYNI0O WU JAHUCLHU-
TUTMHE B LEJIOM.

Komimiekr 3amanuit
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpaduvecKon
paboThI

VYcTHbI onpoc co-

CpencTBO KOHTpOJIS, OPraHN30BaHHOE KaK
crienManbHas Oece/ia me1arorndeckoro pa-
O0OTHHMKA C OOYYarOIIMMCSl HA TEMBI, CBs-

Bomnpocs o

OeceoBaHMeE, 3aHHbIC C M3y4aeMOi AUCIUIIMHOMN, U pac- | TeMaM/pasjenam Juc-
(YO) CUNTAaHHOE HA BBISICHEHHE 00BbEMa 3HAHUM [UTUTAHBI
oOydaromierocsi mo OmnpeaeNeHHOMY pas3-
Jeny, TeMe, IpodeMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33/IaHUH,
4 Tect MTO3BOJISAIOIIAS ABTOMAaTHU3HUPO- ®DoHJ TECTOBBIX
(T) BaTh MPOLIEypy MU3MEPEHHUs ypPOBHS 3Ha- 3aJaHul
HUI 1 yMeHu# 00yJaromnerocs.
5 | Ok3amenanonnble | CpeicTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHalMOHHbIE
OMIIETHI HaBBIKOB. MOJKET BKIIFOYaTh KOMIUIEKC T€O- | OMIIETHI.
(9B) pPETHUYECKHX BOMPOCOB, 3aJad, IMPaKTHYC- HIKara oHCHHBAHMS I

CKHUX 3aJIaHUU.
npouenypa MNpUMEHe-

HU.

[IpomexxyTouHas aTTecTa- 1) yctHo (Y)

st (ITA)

Ox3ameH (D)

2) mucemenHo (1)

3.1. Tekymuii KOHTPOJIb

OneHouHbIe CpeACTBA TEKYILETO KOHTPOJISI Y CIIEBAEMOCTH BKIIIOYAKOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7aHus B popme OJTaHKOBOTO TECTUPOBAHUSA JUISI KOHTPOJISE OCBOCHUS 00YUAIOIIMMUCS Pa3/ieioB
JucuuUIIuHel, npueM PI'P.

Coaep:xanue pacuyeTHO-Tpaduyeckoi padoThl.

PacuetHo-rpadguueckas padora Nel no JmHeiiHoi aaredpe.

Kpatkoe coneprkanue pac4eTHO-TpauIecKoil pabOTHI:

Martpuiisl U onpenenuTen. Pemenue cucteM JTUHEHHBIX anreOpanyecKuX ypaBHEHUH METOdaMu
["aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuyerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi ajaredpe.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboThI:

Bekropsl, nelictBusa Haj BekTopamu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE POU3BEACHHS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMEeTPHH.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboThI:

Paznuunble BUABI ypaBHEHUM IPSMOM U TUIOCKOCTU. B3anMHOE pacnosiokeHrne npsiMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KommiiekT 3agannii 1Jis1 BbINOJHEHH S
pacueTHo-rpadpuuyeckunx pador (PI'P)
o pucuumuinge JInHeliHasa aJreopa
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(HaMMEHOBaHUE JUCIIUTITHHBI )

PI'P Nel, yactp 1

-1 1 0 2 0 2
3aganue Nel. lanwt matpuipt A= 1 3 2 | uw B=|0 -3 3 |
4 0 -3 1 1 -1

Bemonuurts nevicteus: A2 + 8BT .

3aganue Ne2. [IpooikKuTh JaHHOE MAaTPUYHOE PABEHCTBO (2A+3B)2 —44* —6A4B-=...

Y TIPOBEPUTH €r0 IS MaTpull 4 U B U3 IepBOro  3aJaHus.

3aganue Ne3. BerunuciauTh onpeaesnTellb AByMs CIIOCO0aMU: Pa3ioKeHHEM IO EPBO CTpOKe U
Pa3I0KEHUEM I10 IIEPBOMY CTOJIOLLY.

—_— O
—_—— N O
[—
|
[—

3apanue Ne4. [l jaHHON MaTpHIbl HAUTH 00paTHY10 MaTpuily. ClenaTh MpOBEPKY.

I 0 2
1 1 0}.
-1 2 3

Bamanue Ne5. Pemmts matpuanoe ypasaenne AXB = C (waittu X). Coenats mpoBepKy.

A R R O

3ananue Ne6. Halitu paHr MaTpuisl.

1 -1 2 3 7
0 4 3 1
2 8 9 15
3 -8 2 6 20

PI'P Nel, 3apaHus 10 pelieHUIO CHCTEM JIMHEHHBIX ajJiredpanyecKkux ypaBHeHU

3aganue Nel. Pemuts cuctemy MetosioM Kpamepa. Crenats mpoBepKy.

X +4x, —x; =-2
2x, +2x,+3x; =7
3x,+6x, —2x, =1
3ananue Ne2. Pemuth cuctemy u3 Nel meTooM oOpaTHON MaTpHULIBI.

3aganue Ne3. Pemuts cuctemy u3z Nel metonom ["aycca.
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3amanne No4. Pemnth HEOTHOPOIHYIO CUCTEMY MeToioM ['aycca. Halitu oOmiee pemenne u 4acT-
HOE pellleHue.

X +x,+2x,+3x, =5
3x, +2x, —4x, —2x, =1
Sx, +4x, + 4x,=11

3amanue NoS. Pemmth oqHOpOAHYIO cucTeMy MeToqoM ['aycca. Haiitu oOmiee pemenne u @CP.

2x,+6x, —9x, - 9x, =0
4x, —5x;+x,=0

3x, +3x, = 7x;—4x,=0"
X, —3x, +2x;,+5x, =0

PI'P Nel, yactpb 2

3ananue Nel. ITokasate, 4to BekTOphl 7, 1, P 00pa3yroT Oa3uc B MPOCTPAHCTBE U PA3IOKUTh

BekTop @ 1o stomy 6asucy: M=(1,—1,2),n=(2,0,3),p=(-2,-11),a=(5-4,13).

Bamanne Ne2. JIaHbl BEKTOPBI 771 M 77 . BBUSICHUTH — KOJUIMHEAPHBI JTH BEKTOPBL d W b .

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

Lecmn || =642, |7 =2, (mm) =135, a=6i—m.

3aganue Ne3. Haiitu ‘c_l

3ananue Ne4. Jlan A 4BC . Hatu / B, ecin A(l;—l;Z),B(3;3;2),C(7;1;2).

3aganue NoS. Ilpu kakux "X BEKTOpbl d W b TEPHEHAUKYISPHBI?
a=(x;1;-4),b=(x-3;12; x).

3ananue Ne6. Haiitu miiomans napamienorpaMMa, HOCTPOEHHOTO Ha BEKTOpax d U b .

_ N7
n‘:3, (m,n):g.

a=2m-50,b=m+i,

m|=12,

3ananue No7. Haiitu momans Tpeyronsiuka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanne Ne8. JlaHb! BekTOpsl d, D, C . BBIACHUTE — KOMIITAHAPHBI JIM BEKTOPHI. ECITH BEKTOpHI He

KOMILIAHAPHEI, TO HAlTH 06'heM MapaJliesenIe/1a, TOCTPOSHHOTo Ha BekTopax d, b, C u onpene-

JIMTh — KaKyl0 TPOMKY OHH 00pa3yIoT.
a(1;-1;5),b(2;4;-2),2(3;0;1).

3asanue Ne9. Jlnst muneitHoro onepatopa 4 3ajaHbi o6passi 6asucHeIx sementor Ae,, Ae,, Ae,

. 3amucartp MaTpuily onepatopa 4 B Oasuce €, €,, €, U HaliTH 00pa3

JJIEMEHTA X .
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Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,.
3amanne Nel(0. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO OIepaTopa,
. -4 1
3aJIAaHHOTO B HEKOTOPOM Oasuce Marpurei A= 7 5

PI'P Ne 1, yacTtp 3

3ananue Nel. [lpsamas [ | TPOXOMMT 4Yepe3 Touky A mapamiensHo Bektopy g . [Ipsimas [ )

TIPOXOJIUT Yepe3 TouKy B meprneHauKymnsapHo BeKTopy 71 . HaifTu TouKy mepecedeHns npsaMbIX 1
yron mexay mumu, ecmn A(3;5),4 (1;3), B(0;5),1(-3;4).

Sananne No2. Jlana npsmas /| . Ipsamas [, npoxomur uepes touxu A u B . Haiitu paccrostue
oT TOuKH mepecederust npambix [, u [, no npsmoii 15 .

Jx=-8t-3 . . O .
ll'{y:3t+4, A(4:0), B(7:3), 1,:9%—12y+2=0.

3aganue Ne3. HaliTu paccTosHME OT TOYKH M o 10 IUIOCKOCTH (X , IPOXOASAIIEH uepe3 TOUKy
A nepneHAMKYNSAPHO BEKTOPY 71 , ECIIH Mo 0;1;7), A2;-1;4), n (6;22;-3).

3aganue Ne4. HaiiTu yroa MeX.Iy IIIOCKOCTBIO (X W IUIOCKOCTBIO 3 , IPOXOZSIIEH Yepe3 TOUKH
4.8 uC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),A—4;-3;-1).

3ananue No5. 3amucaTh KAHOHMYECKHE YPaBHEHHS MTPSIMOH, 3aJaHHON OOLIMMH ypaBHECHHUSIMHU.

x+2y-9z-10=0;
3x+4y+82z-24=0.

3apanue Ne6. Haiftu Touky nepecedeHus npssMond / ¥ MIOCKOCTH (Y W Yroji MEXIy HUMH.

X2y 2l a3 12=0,
3 4 2

3ananue Ne7. [Ipsmas ll poXoauT uepe3 Touku 4 u B. Ilpsmas [ , IPOXOAMT yepe3 TOUKy M

NEPHEHANKYISIPHO IUIOCKOCTH & . Haiitu yros Mexay npsiMbIMU [ | T [ » Y BBIICHUTB — JIEKAT

JIM OHU B OI[HOI\/'I IIJIOCKOCTH WJIM CKPEIIUBAKOTCA.

AO;-3;1),B(44,-5),M-11L-11), a:2x+3y—z-1=0.

(x+3)° )
“— =1 yka3aTh (oKyChl, SKCLEHTPUCHUTET, TUPEK-
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Tpuckl. IlocTpouts KpuBy10, N300pa3uTh (HOKYCHI, AUPEKTPHUCHI.

3ananue Ne8. Iy qaHHOW KpUBOM
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3ananue Ne9. IlpuBecTu ypaBHEHHE KpUBOI 0%’ —25)/2 —18+200)—616=0 x xanommueckomy

BUJy U IOCTPOUTH KPUBYIO.
KonTpoabHble 3a1annst (mpuMepbl)

Bapuanr.

1. Haiitu 3Hau€HUS MaTpUYHOI'O MHOTOUJICHA F ( A)

f(x):—x3 +2x7 —x+3,A:[_31 gj

2. HaiiTu paHr MaTpuilsl MPpUBEAEHUEM K CTyIEHYaTOMY BUIY

3. Beluucnuth onpenenuTenb NPUBEICHUEM K CTYIICHUaTOMY BUAY 3 -5 3

4. Haittm matpuity, oOpaTHyi0 JaHHOH (a). Pemmth MmatpudHOe ypaBHEHHE (0)
b2l (U 2y (23 s
3 -5 3 =

@ , @13 4 3 -1 0

5. Pemmuth cuctemy ypaBHeHHH. YKa3aTh o0Iee B OJHO YaCTHOE pelIeHue (a).

Pemmmth cuctemy ¢ momoriso 00paTHOM MaTpuilkl 1 o hopmynam Kpamepa (0)

4x,+9x, = 5x, —8x, =5 X +2x,4+x,=5
(@) 93x, +7x, —2x,—4x, =4 (6) 13x,—5x, +3x, =-7
2x,+5x, +x;+3x, =3 2x,+Tx, —x; =13
Bapuant
1. Pacrmmcatp PA3IOKCHUEC BCKTOpA ;C 10 BEKTOpamM ;, é,;’:
x={5-12,1}, p={1-3,0}, g={1,-L1}, r={0,-1,2}

— —

2. KonnuneapHs! v BekTopsl P u q?

a={2,0,1}, b={-2,31}, p=2a+2b, g=3a-2b

3. Jlana nupamMuja ¢ BEpIIMHAMU B TOUKaX A1A2A3A4.

4,(-2,4,8), A, (4,-1,2), A(=8710), 4,(-3,4,-2)
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Haiitn:
a) yroa Mexnay pedpamu A 4,, A4, A,

0) 00eM MUpPaMHUTBI
B) JJTMHY BBICOTHI OIYIIIEHHOW Ha IPaHb 141142143

T') HAWTH JUIMHY MEIHaHbl, IPOBEACHHYIO U3 BEPUIMHBI 4, K peOpy A2A3

4. BerauciauTb miomaahb napauiejaorpamma, NOCTPOCHHOTO HAa BEKTOpax g U b o — YIroJa MEexKAy BEKTO-

pamu P u ¢

a=2prq.b=p-3.  [p=2fd=2 o
Bapuant

1. Haiitu paccrostHie OT TOUKH M 0 210 MIOCKOCTH (M MM, ):
M,(-9:10;2), M, (0,7;—4), M, (48-1), M,(-213)

o |x+y+z-2=0
2. Brimucars KaHOHUYECKOE ypaBHEHHE MIPSIMOM:

x—y-=3z+6=0

x—2 y-3 z+1

3. Haiitu TouKy nepecedyeHus NpsiMoil U MIIOCKOCTH:
1 1 -4

Hx+y+2z-9=0.

4. Haiith TOYKYy P, CHMMETPHYHYIO TOYKE P ortHOCHTENBHO npsamoii [ : P (0;—1;3) u
x—1 Yo
1 -1

z
T

5. Hamcats ypaBHEeHHE I0CKOCTH (X TPOXO/IAIIEi Yepe3 TOUKY M 0 Y MEPIECHIUKYISIPHO  MPsIMOM
(MM,): M,(3;2;0), M,(4L5), M,(2;-1;4).

6. HaiiTi KocHHYC yriia MEXIy INIOCKOCTSIMU o, M a, -

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

BapuaHT 3a1aHuii TPOMEKYTOYHOI0 TeCTA

1.1. Haiitu paHr MaTpHIlbl IPUBEICHUEM K CTYTIEHUaTOMY BHIY

-8 2 -6 -3 -13
11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemmtes MaTpu4HOE YpaBHEHHE 3 X = Lo
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X +2x,+x,=5
1.3. Pemmmts cucremy no popmynam Kpamepa 3x, —5x, +3x, =7
2x, +7x, —x; =13

2.1. Hamucats pasioskeHue BEKTopa x M0 BEKTOpaM PR ;C = {5,—12, 1} , ; = {1,—3, 0} , & = {1,—1,1} ,
r=1{0,-1,2}

—_ —

2.2. BHIUMCIIHTH [UIOMA/b APAJICIOrpaMMa, OCTPOCHHOro Ha Bektopax q 1 b (X — yron mexmy Bekropamu P u

a=2p+q.b=p-3q, |p|=2.]q=2. o =%

2.3. Jlana nupaMuia ¢ BEpIIMHAMY B TOUKaX A|A2A3A4 A4,(6,1,3), 4,(6,-2,-3), 143(2,250), A4,(-5,1,0)

Haiitn mymHy Mennanbl, IPOBENEHHYIO U3 BEPIINHBL 4, K pedpy A2A3

x-2 y-3 z+l
1 1 -4

ux+y+2z-9=0.

3.1. Haiit TOUKy nepeceueHus NpsMON U INIOCKOCTH:

x—1 z
3.2. Haiitn TOUKy P, CHMMETPHYHYIO TOUKE P omocurensro IIpAMOH [. P (O,—1,3) U T—l—T.

3.3. Hanucatb ypaBHEHHE IIIOCKOCTH a MIPOXOJAILEH Yepe3 TOUKy M (0 ¥ TEPIEHINKYISAPHO MNPSIMOM (M M,):
M, (3;2;0), M, (4:1;5), M, (2;-1;4).

4.1. Jlana xpuBas BToporo nopsiaka x> +4y* —12x+16y +16 = 0 . [Toiry4uTh KAHOHHUECKOE YPABHEHUE KPHBOIi M IOCTPOMTD €€
’ ! !
4.2. CocTaBuTh MaTpHIly MEPEXONIA OT Oasuca e, ,e,,e, k basucy € ,€, ,€; , ecnu

=1 _ N — - = = — - == - —
€ =26 +e,+e; 6, =6 —¢6,+6; é; =¢ +2¢,+e

Kpurtepun onenku:

- OLIEHKA «3aYTE€HO» BBICTABIISAETCS CTYJCHTY, €CJIM OH PETyJIIPHO B TEUEHUE CEMECTpa MpPeACTaBIsI
PCIICHHUA 3aaa4, BbIIIOJTHWII IMOJJTHOCTBIO BCC 3alaHUA U UX 3allIUTUII, OTBETHUB HA BOIIPOCHI IIPEIoaa-
BaTeJIs;

- OLICHKA «HE 3aYTEHO)» BBICTABISIETCA CTYJIEHTY, €CIIM OH HEPETYJSIPHO B TEUCHHE CEMECTpa Ipe/-
CTaBJISUI PELICHHUs 3a/1a4, BBIOJHII 3a/laHHUs HE MOJHOCTBHIO WM BOOOIIE HE MPEACTABIS pabOThI
Ha INPOBCPKY, JOIMYCKACT CYHICCTBCHHBIC HCTOYHOCTH B OTBETAaX HA BOIIPOCHI IPCTIOAABATCIIA.

J1n1st ipoBeIeHNsI TEKYIIEro KOHTPOJIS 3HAHUH CTY/IEHTOB B AMCTAHIIMOHHOM (opMare B pas-
pabotanHbIX Kadeapoit «MaremaTrka» OHJIAWH-Kypcax MMEIOTCS MPOMEXKYTOUYHBIC (TPOOHBIE) Te-
CTHI.

3.2. IIpome:xyTO4YHasl aTTeCTALMS

[IpomexxyTouHast aTTecTanus - (3K3aMeH) MPOBOIUTCS 0 OMIIETaM B yCTHOU (opme.
Bpewmst 1 moAroToBKM OTBETA HA BOMPOCHI He OoJiee 45 MUH.
buner BKiIr04aeT TEOPETUUECKUM BOIIPOC U 3a/1a4H.
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KommuiekTsl 5K3aMeHaIMOHHBIX OUJIETOB XpaHATCS Ha Kadeape «MaremaTHkay.
Tunosbpie BApHAHTHI OMJIETOB NPHJIATAIOTCS.

KommniiekT Bonpocos
JUHEMNHAS AJITEGPA

Matpu1ibl, TUIIBI MATPHII.

Onepanuu ¢ MaTpulaMu, UX CBOWUCTBA.

YMHOK€EHUE NPSIMOYTOJIbHBIX MaTpPHII.

MarpuuHnas popma 3arucu CUCTEMbI IMHEHHBIX aareOpandyecKux ypaBHEHHH.

Onpenenureny U UX CBOKCTBA.

ITonsatue onpenenutens. MUHOPHI U anredpanyecKue TOMOJIHEHHS.

CucreMbl TUHENHBIX aNreOpanyecKux ypaBHEHUM, OCHOBHBIE MOHATHUS U ONIPE/ICICHHUS.

[IpaBuno Kpamepa pemenus cucteM JMHEWHBIX YPaBHEHUN.

. OOpatHas maTpuna 1 €€ BbIUMCICHHE. Y CIIOBUE CYLIECTBOBAHMSI 0OpAaTHOW MaTpPUILIbI.

10. Pemienue cucreM JTUHEWHBIX anreOpandyeckux ypaBHEHHH METO0M 0OpaTHON MaTPHILIbIL.

11. Meron lNaycca pemienust cucteM JIMHEWHBIX ypaBHEHUH.

12. PemieHne npon3BOIbHBIX CUCTEM JIMHEWHBIX ypaBHEHUI MeTonoM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpoAHBIE CHCTEMBI JIMHEUHBIX ypaBHeHUN. Kpurepuii cymecTBoBaHUs HETPUBHAIIBHBIX pe-
LIECHHIA.

15. IlonsiTHE BEKTOpA M JIMHEIHBIE ONEpallii HaJl BEKTOPAMH, CBOMCTBA ONEpaLlUi.

16. JIuneitHasi KOMOMHAIMSI BEKTOPOB.

17. JInneiinast HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB. Kpurepuii nu-
HEWHOMN 3aBUCUMOCTH.

18. Ilonstue 6a3uca. KoopamHarel BekTopa.

19. OpronopmupoBaHHbIi Oa3uc. Pa3noxeHue BeKTopa 1o BeKTopaMm Oaszuca.

20. YnopsinoueHHas: TpOHKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22. YcnoBusl OPTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiiHble IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI MATPHIIBI.

O 00N LW

AHaAJIMTHYECKAS] TeOMeTPHUS

1. Cucremsl koopauHar. JlekapTOBbI NPSAMOYTOJIbHBIE KOOPAUHATHI HA TUNIOCKOCTH U B IPOCTPaH-
CTBE.

[TonsipHast cucreMa KOOpAMHAT.

PaznuuHbIe TUIIBI YPaBHEHHUH IIJIOCKOCTH U MPSMOM.

Brruncnenue paccTosiHUNA MeXAy ABYMsl TOUKAMH, TOUKOHM U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHNs MEXY CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Brruncnenue yriioB Mexy IByMs IPSAMbBIMH, IPSMOM U IIIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
Kpussle BTOpOro nopsiaka HuX reoMeTpUYeCKUe CBOWCTBA M ypaBHeHus. [IpuBeneHne KpuBoi
BTOPOTO MOPsiIKa K KAHOHUYECKOMY BULY.

8. KaHoHm4eckue ypaBHEHHUs HIUIMIICA, TUIIEPOOIIBI, TApaOOIIbL.

9. VYpaBHeHHE OBEPXHOCTH BTOPOTrO MOPAIKA.

10. KanoHnueckue ypaBHeHUs cepbl, JUIUIICONIA, KOHYCOB, TUIIEpO0JION10B, TapadoI0U10B.

Nk WL

DK3aMEeHAIIUOHHBIE OMJIEThI
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Haznauenwue: Mcnonb3yroTest 1uist mpoBeeHus npomexxyTouHoi arrectanuu (I[TA) mo nucuurinze
«JIuneitnas anreGpay.
PernameHt sx3ameHa: - BpeMst Ha HOArOTOBKY TE3UCOB OTBETOB - 10 45 MUH.

- Coco6 KOHTPOJIS: YCTHBIE OTBETHI.
KoMITIIeKTBI 9K3aMEHAIIMOHHBIX OUJICTOB JOJDKHEI CoAepkaTh OnineToB Ha 25-30% Ooubie yncia
CTYJIEHTOB B IpyIIe (xpaHarcs Ha Kadenape «MareMaTukay).
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPALINN
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
VYPEXJIEHWE BBICIIET'O OFPA3OBAHUSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIUH, Kadenpa «Marematukay
HucuuiuinHa  «JIuHeitHast anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWJIET

Onpenenurenu U UX CBOWCTBA.

Nt

X +2x, =—1

2x,-3x, =12

4. JlaHbl BEKTOPBI 7 = (-5,9,8), b = (-3,1,-2), & =(-8,10,—10) . [IDOBEPHUTH — KOMILIAHAPHBI JIU OHH.
Ecnu Het, HaliTu 00BbeM mapaienenumnesa, IOCTPOSHHOTO Ha BEKTOpax z,b,c.

5. Haiitu yroa mMexnay BeKTopamMu a = (1,-2,-2) U b = (2,0,1) .

2. Pemmth MarpuuHoe ypaBHenne XB=A,ecnn A:(lz 2) B:[‘l 2].

3. PemuTh cucteMy METO10M 00paTHOM MaTpHUIIbI {

YT1BepxkaeHo Ha 3aceqanuu kadenpsl marematuku «_03» 05 2023 r., mpotokoia Ne 10

W.o. 3aB. kadenpoit H.B. Bacunnea / /

MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHM S POCCUNCKON OEJEPALINN
®EJIEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakynbpTeT 6a30BBIX KOMIIETCHIIUH, Kadenpa «MaremaTtuka»
Huctunmmaa  «JIuHeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET
1. Jluneitnas komOuHaus BekTopoB. basuc. KoopauHatsl BekTopa.

1 2 -1
2. BBIYHCIUTE ONpeIenuTeNlb MaTpUlbl C = A7 , eclnu 4 [3 1 OJ.
01 1
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4x; —2x, +3x3 =12,
3. Pemmre cucremy ypaBHeHHH MeTooM ['aycca {x, +5x, —3x; =1,
2x;+3x, —2x3 =3.
4. Tloka3zaTb, 4TO BEKTOPbI m =(1,-1,2), 7 =(2,0,3), p=(-2,-1,1) 00Opa3yroT 6a3uc B NPOCTPAHCTBE.
5. Jlano obmiee ypaBHeHHE NIpsIMON  —2x+3y —5=0. Hammcarh: ypaBHeHHE MPSMOM C YTIOBBIM KO-
3¢ dunreHToM; ypaBHEHHE MPSIMON B OTpe3Kax; HOpMaJbHOE YpaBHEHUE MPSIMOH.

VYTBepxaeHo Ha 3acenanuu Kadeapsl mateMatuku «_03» 05 2023 r., nporokon Ne 10

N.o. 3aB. xadeapoit H.B. Bacunnena / /

JUist mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B TMCTAHLIMOHHOM (popMate
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAMH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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