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1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCIHUNIUHE

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas anredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpuoOpeTeHre CTYIEHTaMHU IIIMPOKOT0 Kpyra MaTeMaTUYECKUX 3HaHUM, YMEHHUI U HaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JE€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yYCHHUs yIeOHOM U Hay4-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHHE YMEHUH UCIIOJIb30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METOIbI B TPO(ECCHOHATIBHOM 1eATETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIMHEI «JInHelHas anreOpay clielyeT OTHECTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenne no aucruiuinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpMUpPOBAHUE Yy 00yuaro-
HMxcs ciueayronmx komnerenuuid B coorserctBun ¢ ®I'OC 23.05.01 (ypoBenb 6akanaBpuaTa) Mo
HanpasieHuto noarotoBkun 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEJICTBA,
yTBEPKAEHHBIM NpuKa3zoM MunoopHayku Poccun ot 11.08.2020 Ne 935 (¢ u3smMeHEeHHSIM U 1010~
HeHusMH oT 26 Hosi0pst 2020 1., 19 uronst 2022 1., 27 despans 2023 r).:

Konx n HaumeHoBaHue KOMIIeTEHIIHI NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIHHU

NOIIK-1.1 Hcnons3yer MeTobl MaTeMaTH-

YECKOI'0 aHaju3a U MOAEIUPOBAHUA IS pe-

LIeHUs] NPUKIAAHBIX 337ad B mpodeccuo-

HaAJIBHOU cdepe

HOIIK-1.2 YMmeer ucnosiib30BaTh OCHOBHBIE

OIIK-1. CriocoGeH CTaBUTh M peliaTh HHKe- | 3AKOHBI €CTECTBCHHOHAYYHBIX THCIMILIMH B
HEpHBIE ¥ HAyYHO-TEXHHYECKHEe 3ajaun B | TPOPECCHOHANBHOM NEATENPHOCTH, MpHUMe-
cdhepe cBoeil POEeCCHOHAIBHON JesTebHO- | HATh METOIB MaTEMATHYECKOTO aHalIH3a U
CTH ¥ HOBBIX MEXIWUCIUIUIMHAPHBIX Hampap- | MOACTUPOBAHUSA TCOPETHICCKUX M SKCIICPH-
JNIGHUH C HCIIONB30BAHHEM ECTECTBEHHOHAyd- | MEHTANLHBIX MCCIIeOBAHMH

HbIX, MaTematnueckux u Texnomormueckux | MOIIK-1.3. Hcnonssyer B mpodeccuonann-
Moenen HOW JCATENHHOCTH 3HAHUS O Marepuasax,

MPUMEHSAEMBIX ISl U3TOTOBIICHUS JEeTale u
COOpPOYHBIX €AMHUI] aBTOMOOMIICH, aHaIU3H-
PYET TEOPETHUYECKHE U SKCIEPUMEHTAJIbHbIE
Hay4YHBIC HCCIEOBAaHUS IO TOUCKY W TIPO-
BEpKE HOBBIX MWJIEW COBEPILIEHCTBOBAHUSA
Ha3eMHBIX  TPAHCIOPTHO-TEXHOJOTHUYECKUX
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MAallliH, MX TEXHOJOTHYECKOro 000opyaoBa-
HUS.

2. MecTO IMCHMILTAHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuriuHa OTHOCUTCS K o0s3aTenbHOM yactu Osioka b1: Monyns «Martemarnueckue u ecre-
CTBEHHO-HAYYHbIE JUCITUTUITMHBDY.
E€ nzydyenue obecrieunBaeT u3yueHue JUCITUTIINH
B obszamenvroii wacmu:
- MaTeMaTHYECKNH aHaJIN3;
- ClIelIMaJIbHBIC Pa3/Ieiibl MATEMATHKH;
- OCHOBBI BapHAIMOHHOTO UCUUCIICHUS;
- (husuka;
- COIPOTHBJICHUE MAaTEpPHAJIOB,;
- OCHOBBI MEXaHHUKH,
- OCHOBBI DKOHOMHUKH;
- OCHOBBI CTPOEHUS TBEPJIOTO TEJIA;
- CTpOUTENIbHAS MEXaHHKA MaIlIUH,;
- IPUKJIa/IHAs TeOpUs KoJieOaHuii;
- METOJI KOHEYHBIX DJIEMEHTOB,
- OCHOBBI (PM3HUKHU MTPOYHOCTH U MEXAHUKHU Pa3pyIICHUS,
- MEXaHHMKa KOMITO3UIIMOHHBIX MaTePUAJIOB,;
- IMHAMHWKA MaIll1H,
- OCHOBBI a3POTUAPOYIIPYTOCTH.
B uacmu, gpopmupyemoii yuacmuuxamu 06pazosameibHbiX OMHOWEHUL.
- Teopus yIpyTroCTH;
- TEOpUS TJIACTUYHOCTH
- TEOpUS MOJI3YyUECTH;
- YCTOMYMBOCTh MEXAaHHMUECKUX CUCTEM;
- ONITUMAJIbHOE IPOEKTUPOBAHHUE.
B uacmu snexmuenwvix oucyunium:
- YHUCJICHHBIE METOHI,
- 9JIEMEHTHI MAaTEMaTHYECKOTO MOICTIUPOBAHUS (PU3NUECKUX TTPOLIECCOB;
- MaTeMaTU4EeCKOE MOJICIMPOBAHNE TPAHCIIOPTHO — TEXHOJIOTUYECKUX CPEJICTB.

3. CTpyKTypa M cofepKaHHe U CHUTITHHBI

OO61mas TpyA0eMKOCTh AUCHUTIIMHBI COCTABISAET 3 3a4eTHbIE eNnHUIIbI -108 uacos.

3.1. Buabl yueOHoii padoThI U TPY10€eMKOCTh

n/n Bup yueOHoit padoTbl f;)c.lz)p;qecmo Cemectp 1
AYIUTOPHBIE 3aHATUS 48 48
B ToM uucne:
Jlexnun 16 16
1.




CeMuHapcKue/mpakTHIECKUE 3aHATHS 32 32

JIaboparopHbIe 3aHATHS - -

CamocrosiTe1bHasi padoTa 60 60

HpOMe)KyTO‘lHaﬂ arrecranmusd

9K3aMeH e) c)

Hroro 108 108

3.2. TemaTuyecKuii NJIaH U3yYeHHUS TUCHUIINHBI

Pasmenién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3. ConepixaHue pa3iesioB JUCHUILIAHBI

BBeaenue

Hpe,[[MeT, 3aJlaud U COACPKAHUEC NUCHUIIIINHDI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOATOTOBKE 6aKaJ1aBpa, CBA3b C APYT'UMHU JUCHUILIIMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[Tonstue matpunpl. Buapl matpui. JlerictBus Hag MaTpuiiamu. Oniepaniuy Hajl MaTpHIIaMHU
U uX cBoicTBa. OmpeneauTeNn, UX CBOMCTBA U BhIYUCICHUS. [[OHATHS MUHOpa U anredpanye-
CKOT'O JIONIOJIHeHHS. PaziioxkeHue onpeneauTens Mo 2JIEMEHTaM CTPOKH WM CTOJI01a. Beruuciie-
HUE ONpeIeTUTENeH pa3InuHOTO MOpsIIKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUS. DJIEMEHTAapHbIe NMPeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpullpl K AMAroHAJILHOMY WM TpalelMeBUIHOMY BUy. MarpuuHas popma
3alMCH CUCTEMbI JTMHEWHBIX alNreOpandeckux ypaBHeHUN. PaHTr MaTpuLibl.

Tema 2.Pemienne cucrem JHHEHHBIX aJire0pandyecKuX ypaBHEHMIA.

CucreMbl IMHENHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATHS. Pemienne cucrtem
JUHENHBIX ypaBHeHUN MeTogoM Kpamepa, meronoM oOpaTtHo# MaTpuilsl, MmeroaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. PemieHne nponu3BOJIBHBIX CUCTEM JIMHEMHBIX YPABHEHUN METOIOM
I'aycca. Pemienne oTHOpOHBIX CHCTEM JIMHEVHBIX ypaBHEeHUN. Kputepnii CylecTBOBaHUs HETPH-
BHAJIBHBIX PELICHUN.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIunelinsle onepainuu Hajl BEKTOPaMHU, UX CBOMCTBA. JIMHelHbIe KOMOMHAIINH BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCHUMOCTb BEKTOpOB. basuc cucremsl BEKTOpOB. Enun-
CTBEHHOCTb Pa3JIO’KEHHs BEKTOpa Mo 6a3ucy. OpTOHOPMUPOBAaHHBIN Oa3uc.

Tema 2. CxansipHO€, BEKTOPHOE W CMEIIAHHOE MPOU3BECHHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMILUIAHAPHOCTH BEKTOPOB. BrIuncieHne cKkainsipHOro, BEK-
TOPHOTO ¥ CMENIAaHHOTO MPOU3BEACHHUI BEKTOPOB, 33JaHHBIX KOOPJIUHATAMH B OPTOHOPMHUPOBAH-
HOM 0a3suce.



Tema 3. Jluneitnbsie mpoctpancTBa. [lonsTre 6a3uca mpocTpaHCTBA TEOMETPUUECKHUX BEK-
TopoB. [IpeobpazoBaHre MaTpUIIbI TMHEHHOTO OTIepaTopa MpH rnepexo/ie ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHEIE BCKTOPbI MaTPUIIBI.

Pasznen 3. KoMiuiekcHbI€ YHCJIa H MHOTOYJIEHDI

[TonsiTre komIuiekcHOro uncaa. GopMbl 3aMMcu KOMIUIEKCHBIX uncen. J{elcTBUs HaJl KOMIUIEKC-
HbIMU yuciaaMu. Popmyna Myaspa. M3BiieueHne KOpHs N-OW MOJIOKUTEIbHON CTENEHU U3 KOM-
IUIEKCHOTO yKcia. Pa3noxeHne MHOrowieHa Ha MHOkUTeU. OCHOBHAsi TeopeMa aiareopsl.

Paznen 4. AHaMTHYECKAS TeOMETPUSA

CucreMsl KoopAMHAT. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPAUHATHI HA TNIOCKOCTH U B IIPOCTPAHCTBE.
[TonsipHas cucrema KOOpAMHAT.

Tema 1. IIpsiMble U MUIOCKOCTH

Paznuunble TUIIBI ypaBHEHUH IIJIOCKOCTU U YPaBHEHHH NpsAMOH (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTossHUN MEXKy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U ITIOCKOCTBIO.
Brruncnenue pacCTOsSHUSA MEXy CKPELMBAIOIUMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOTo Nopsiaka, UX reOMETPUIECKUE CBOMCTBA U ypaBHeHus. [[puBenenre kpuBou BTO-
pOTro nopsiiKa K KAHOHUYECKOMY BHITY.

VYpaBHEeHHE TOBEPXHOCTU BTOPOro nopsiika. KaHoHudeckue ypaBHeHuUs cepsl, SJUIMIICOUA, KO-
Hyca, Tunepooiona, mapabonounsa.

3.4. TemaTnka NpaKTHYeCKHUX 3aHATHH M0 AucHUIINHEe «/InHeliHas aaredopay»

Ne 3ansTus Tema 3ansTHS

1 Pazneu 1. DiieMeHTBI JIMHEHHOM aaredpbl. MaTpuliibl, 1eHCTBUS
HaJ MaTpULIAMH.
Omnpenenureny, UX CBOWCTBA U BbIYUCIIEHHE. MaTpuyHas 3aluch
CUCTEMBI JINHEWHBIX YPaBHCHUM.
3 OO0patHasi MaTpHUIIa U €€ BEIYHCIICHHE.
CucTembl TUHEHHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHBIE I10-
4 HATHS U OIIpesiesieHns. Pelmenne cucrteM JTMHENHBIX ypaBHEHUI
metonoM Kpamepa, meTo1oM 00paTHOM MaTpUILbI
Pemenne cucreM TMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.
Meron I'aycca B pOU3BOJIBHBIX CUCTEMAX JTUHEHHBIX YPABHEHUN.
OaHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.
Pa3neu 2. DiieMeHTBI BeKTOPHOM anredpsl.Bekropsl. JInHeliHbIE
OIEepalMK HAJl BEKTOPaMH, UX CBOMCTBA. JINHEMHOE MPOCTPAHCTBO
7 reoMeTpruuecKux BeKTopoB. [ToHsaTHe nuHeitHON KOMOMHAIINY BEK-
TOpOB. JINHENHO HE3aBUCUMBIE U JIMHEWHO 3aBUCHUMBIE CHCTEMBI
BEKTOPOB.
[TonsiTue 6a3uca NpocTpaHCcTBa reoMeTpUYECKUX BeKTOopoB. Koop-
8 JTUHATHl BekTopa. OpToHOpMUpOBaHHbIHN Oaszuc. KoianmuneapHocTs,
OPTOTOHAJIBHOCTh ¥ KOMIIJIAHAPHOCTh BEKTOPOB.
CkansgpHO€E IPOU3BEIEHNE BEKTOPOB U €TI0 CBOWCTBA. Y CJIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE Mpon3BeAeHUE IBYX BEKTO-
POB, €TI0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB




CMmeliaHHOE MTPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yuciaeHne o0beMa napasuienenunesia ¥ mMpamMuisl. Y cJIOBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHne cKkaasipHOro, BEKTOPHOIO U
CMEIIaHHOTO NMPOU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPIUHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jlunetinbie mpoctpancTBa. PazMepHOCTh M 0a3UC TMHEHHOTO TTPO-
CTPaHCTBA.

Martpuua nepexona ot 6a3uca k 6azucy. IIpeobpazoBanue koop-
JUHAT BEKTOpa MpU M3MEHEeHuHW Oasuca. JInHeiHble oneparopsl,
JIEeNCTBUS ¢ TMHEHHbIMU onepatopaMu. CoOCTBEHHbIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS] MaTPUILBI

11

Pa3zpen 3.KoMmiaekcHbIe YHUCIAa U MHOroYWIeHbI MHOXECTBO
KOMIUIEKCHBIX uKcesn. DOpMbl 3alIUCH KOMIUIEKCHBIX uucen. Jlen-
CTBHS HaJl KOMIIJICKCHBIMH YnciIaMu. Pa3inoskeHne MHOTO4JICHa Ha
MHOHTEJIH, OCHOBHAs TEOpEMa alreOpbl

12

Paznen 4. AHaanTHYeCKAS TeOMETPUSA
Cuctembl KoopauHaT. Pa3januHbie TUTIBI YPAaBHEHUM IJIOCKOCTH

13

14 Pasnuynble TUTIBI ypaBHEHU IPSIMOM Ha MJIOCKOCTH U B IPOCTPaH-
CTBE

15 B3aumHOe pacnonoxkeHue NpsMbIX Ha IUIOCKOCTH M B IPOCTpaH-
cTBE. BrIuncienue paccTosHu MeX 1y AByMs TOUKaMH, TOUYKOU U
IpsIMOW. BbluMcieHne pacCTOSAHMS MEXKIY CKpELIMBAIOLIMMUCS
psAMbIMU. B3auMHOe pacrnosiokeHue IUIOCKOCTeW. Brramcienune
paccTOSTHUI MEXKYy TOUKOH U INIOCKOCTBIO

16 KpuBsie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JUIMIca, runepooiisl, napadonsr OOmiee ypaBHEHHE KpUBOH
BTOPOro nopsjaka. [Ipusenenure KpuBoi BTOPOro nopsjika K KaHo-
HU4YeCKOMY Buay. IIoBepXHOCTH BTOPOro mopsaKa

4. YuyeOHO-MeTOAUYecKOe U HH(pOPMALIMOHHOE o0ecnieueHue

4.1. HopmartuBHble 1okyMeHTbI 1 OCThI

OI'OC 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEICTBA. Y TBEPHKAEH IPUKA30M
Muno6pHayku Poccun ot 11.08.2020 Ne 935.

AkaneMuyeckuil yueOHbIH miaH no HamnpasieHuto noarotosku: 23.05.01 Hazemusie TpaHc-
HOpPTHO-TeXHONOorn4yeckue cpencra. [Ipopuns: KomnbroTepHblit HHXUHUPUHT B aBTOMOOU-
nectpoerun. @opma o0yueHus — ounas. 2023.

Marpuna pacnpenenenus komnereHuuii. 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOIHYE-
ckue cpenctBa (KoMmnbroTepHbIit HHXXHHUPHHT B aBToOMoOmIecTpoeHnn). 2023.

Vka3 Ilpesnnenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparernn Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickoin denepaunny.

[Tpuka3 MunucrepcTBa obpa3zoBanus 1 Hayku Poccuiickoii ®eneparuu ot 23.08.2017 Ne 816
«O6 ytBepxxnennn [lopsiika MpUMEHEHHs] OpraHU3aIMsIMH, OCYIIECTBISIFOIIMMEI 00pa3oBa-
TEJIbHYIO AEATEIbHOCTD, SJIEKTPOHHOI'0 00y4EHUs, TMCTAHLIMOHHBIX 00pa30BaTEeIbHBIX TEXHO-
JIOTHIA TIPY pean3anuy 00pa3oBaTeIbHBIX TPOTPaMM.



4.2. OcHoBHasi IMTepaTypa

1. 3abonorckuii B.C. JIuneiinas anreOpa U aHATUTUYECKAst TeOMETPHS (YIeOHBI KOMITIIEKC):
yaeOHoe mocodue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
HUe: 0aKanaBpHar).

2. Cuporuna U.K. Jluneiinas anredpa v aHATUTHYECKAsi TEOMETPUS: HMHTEPAKTHBHBIN Kypc:
ydyebHoe nmocodue mis By3oB. CII6, U3a-o Jlans, 2022. 180 c.

3. Kypc nexkuuii mo nuHeiHoi anredpe U aHATUTHIECKOM reomeTpun: yaeoHoe nocooue. // Kya-
psasueB b.1O., Marsam B.A., [lokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponnsiit pecypc. ]

4.3. JlomosHHMTebHAsI JIUTEpaTypa

1. Kpatkuii Kypc BBICIICH MaTeMaTUKH [DJICKTPOHHBIA pecypc|: yued. - DIeKTpoH. JaH. -
MockBa:  HamkoB u K, 2017. - 510 c¢. [Pexum  nocryma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3yo6koB B.I'., JIaxosckuit B.A., Mapteinenko A.U., Munocues B.b., [Tymxkaps E.A. Kypc ma-
TEMAaTUKH U1 TEXHUYECKUX BBICIIUX YueOHbIX 3aBenenuil. Yactu 1-4. M.: MI'TY, 2012. 400
9K3.

3. Wnpun B.A., Ilo3usak O.I'. Ananutuyeckast reometpust. M.: Hayka. ['maB.pen-us ¢pusmko-ma-
TeM.JIuT-pbl, 1988. 224 c.

4. bexnemuiues, J[.B. Pemenue 3agau U3 Kypca aHaIMTUYECKON reOMETpUM U JMHEHHON aj-
reOpsl [DnekTpoHHBIN pecypc]: yueb. mocobue - DneKkTpoH. aaH. - Mocksa: ®usmarnut, 2014.
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIE PeCYPChI
HpOBeI[eHI/Ie 3aHITHN U aTTeCTaI_II/II‘/‘I BO3MOXHO B JUCTAHIITMOHHOM q)opMaTe C IPUMCHCHHUEM CHU-

CTeMbl JUCTaHIMOHHOro oOyueHus yauBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTemMaTHKa» 3JIEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo BceMm paznenam
MpOrpaMMEI..

Haszsanue 50P
JIuneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaUTHYECKas! TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u anamuth- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recoMeTpus

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeeHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOM paboTe U/Uiu LIEHTPOM y4eOHO-METOINYECKOM pabOTHI.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IH)II/IBI/IJIyaJ'II)HI)IM HeOT‘paHI/I‘—IeHHBIM JIOCTyrIOM K BHGKTpOHHOfI
OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

HuTepHeT-pecypchbl BKIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-
CTaBJIEHHLIE HA CalTe mospolytech.ru B pas3Aaciic: «HCHTp MaTEMaTU4YCCKOIro 06pa3OBaHI/IH»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nble yueOHO-MeTOANYECKHE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTaBIeHbl Ha calTax:
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

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

[Tepeuens pecypcoB HH(DOPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceT « MHTEepHET» ISl OCBOCHUS
JUCHHIUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInieH3MOHHOEe W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

odecrieyeHHue
Ne| HammenoBanue | Pazpadorunk IO HJoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0J1aga- (IMIEeH3HOHHOE, | POCCUIICKUX MPOrpPamMM st
TeJIb) cB0O0OJHO pac- 9BM u B/l (mpu Hagau4un)
NMPOCTPaHsieMoe)

1 [AstraLinuxCom |OOO JIunieH3noHHOE 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
OBJIAYHBIE str/301558/?sphrase _id=9433

TEXHOJIOT" 75

4.6. COBpeMeHHble IIpO(l)eCCI/IOHaJILHble 0a3bl JAHHBIX " I/IH(l)OpMaIII/IOHHble cipa-
BOYHBI€ CUCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX AJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcbliKa Ha pecypc

HocTynHocTh

HNupopmManMOHHO-CIIPABOYHBIE CHCTEMBbI

StackOverflow

https://stackoverflow.co

HoctynHa B cetn UH-

TepHeT 0e3 orpaHuye-

CTBCHHBIX 06paSOBaTeJ'IBHI)IX CTaH-
AapTOB BBICHICTO O6pa3OBaHI/I$I

m/ .
HUM
Nndopmanmonnsie pecypest Cetnn | http:// www.consultant.ru | JIoctymso
Koncynprantlimtoc
[Topran PenepanbHBIX rocynap-
http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlausp

https://e.lanbook.com/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305071
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IPR Books https://www.iprbookshop | octymua B cetn MH-
ru/ TEpHET 0e3 orpaHuye-
HUI

IIpodeccnonanbHbie 6a3bl JAHHBIX

basa qaHHBIX Hay4HOM JIEKTPOH- http://www.elibrary.ru JlocTymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JloctymHo
nuTemMarnueckas pedepaTuBHO-OMO-
nuorpaduyueckas u
HayKoMeTpuieckas (Ondbamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA 06ecneqHBaeT IIPOBCACHUC BCCX BUIOB
3aHSTHH, IPETYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarnkay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH /ISl TPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
OTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTCTA.

6. MeToau4ecKkue peKOMeHIaluu

6.1. Meroauyeckue peKOMEHIALUHU AJIS NPenoaBaTesis
10 OPraHu3aluM 00yUeHus

[Ipexne Bcero, cienyer oOpaTuTh BHUMAaHUE CTYA€HTOB Ha TO, YTO IPAKTUYECKU BECH U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoi-mubo crenuanbHOl (JONOJHUTENbHOM) MOATOTOBKY U
BITOJIHE MOJKET OBITh YCIEIIHO U3y4Y€H, €CIIU CTYAEHTHI OyAyT MOCEHIaTh 3aHSTHSI, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIB30BaThCs (U HE0OXO0AUMOCTH ) CUCTEMOH IIITAHOBBIX KOH-
CyJbTalluil B TEUEHHE KaKJO0ro ceMecTpa. Bomenmue B Kypc MaTeMaTHKU pa3/ieibl SBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMs OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIIMPOKOE pac-
IIPOCTPaHEHNUE Ui pelIeHNs Pa3HOTo poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
nad. FIX oCcBOEHHE IOMOKET CTyIEHTaM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PEYb, YCIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B PO ECCHOHATbHON
JESATEIBHOCTH.

HeoOxonumo ¢ camoro Havasa 3aHATUNA peKOMEHJ0BATh CTYA€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JINTEPATYPY, a B KOHIIE CEMECTPA JaTh CIUCOK BOIIPOCOB JJIs TIOATOTOBKH K dK3aMEHY.

Ha nepBom 3aHsATHHN IO JUCHMILIUHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBAThH CTY I€H-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTECTALIMH 110 TUCIUITIMHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSX JIOMYCKa K MPOMEKYTOYHON aTTeCTalluy, IPUMEHSEMBIX BUAAX MPOMEKYTOUHOTO KOH-
TPOJISL.

W3noxxeHne TEOpeTMYECKOro MaTepuaja JOJKHO COMPOBOXKAATHCA WILIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPENOaBaTesieM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
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BBIKJIAJIKH [TPU PELLIEHUH 33Ja4l HE OTBJIEKAJIHU OT IJIABHOT'O: OCMBICIICHUS UJIEU U CYTH IPUMEHS-
eMbIX MeTo10B. CieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHUSI pAaCCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U GOpMYIL.

[IpakTudeckue 3aHATHUS JOKHBI ObITh OPTaHM30BAHBI MPETOIABATEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI HA MEPHOJUYECKOE BBIMOJHEHHE CTYIEHTaMU HEOONbIION caMOCTOs-
TEIHHOU PabOTHI B Ay TUTOPHUH JIJISl IPOBEPKHU YCBOCHHS H3JI0KEHHOTO MaTepraa.

[IpenogaBatens, BeIyui IPaKTUYECKUE 3aHATHSL, JOKEH COTJIaCOBBIBATh y4EeOHO-TEMa-
TUYECKUM IJIaH 3aHATUH C IEKTOPOM, UCTIOIb30BATh €IMHYIO CUCTEMY 0003HAUCHHUM.

[IpenogaBatento ciaenyeT 10OMBATHCS CUCTEMATHYECKONH HENMpPEPBhIBHON pabOThI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOAMMO BEHISBIISATH CHUIBHBIX CTYICHTOB U ITPHUBJICKATH X K HAYYHON
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITMAZaX U KOHKypcax.

CTyaeHT N0KEeH ONIyIaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTess B JOCTUKEHUN KOHEY-
HOTO pe3ysibTaTa: B NMPUOOPETEHHH OOYYaIOIIUMUCS MPOUYHBIX 3HAHUM, YMEHHM W BiaJeHUS
HAKOIUICHHOHM MH(OpMaIHeid UIst pelieHus 3a/1a4 B Mpo(ecCuOHAIBHON IeITeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MosxHO mpoBeieHNe 3aHATHI U aTTECTAllui B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbI JAMCTAaHIIMOHHOTO 00ydueHus yauBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaremaTrkay EKTPOHHBIX 00pa3zoBarTelibHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeaeHus padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHOM paboTe M/iih HEeHTPOM Y4eOHO-METOINIECKOI paboThI.

6.2. MeToauyecKue YKa3aHHUs JJIsl 00YyYAIOIIHXCS MO0 0CBOEHUIO
AU CHHUTITHHBI

Pa3znesn: 3j1eMeHTHI JIMHEHHOM aaredpbl

Martpuusl u onpeneautenn. [Ipexre Bcero, CTy€HT JAOKEH MOHATH, YTO MaTpUIA —
9TO TabmuIa yucesn (MpuyeM 3Ta Tabirila MOXKET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIIOB, a
MO3KET OBITh U IPSIMOYTOJILHO ), a OMIPEIeUTENh- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBAAPATHOU
Ta6J'H/IIIBI, TO €CThb OHpeﬂeJ'II/ITeHI/I CYHICCTBYIOT TOJIBKO y KBaI[paTHBIX ManI/III.

CrnenyeT 06paTuTh 0C000€ BHUMaHUE HA OTEPAII0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPHIL
U IIOHATH, KaKUM HOJ'Iy‘-IaeTCﬂ HOp?II[OK ManI/IHBI — HpOI/I3BCI[CHI/I$I. OCO6€HHOCTI> ManI/IH TAKXE
COCTOHT B TOM, YTO MIPOU3BEACHUE MATPHUIl HE TIEpeCcTaHOBOYHO, TO ecTh AB = BA.Cnenyer 00s-
3aTeNbHO YOCIUTHLCS B 3TOM, PEIIMB COOTBETCTBYIONIUE 3a/1a4H.

BaxxubiM siBIsieTCsl IOHATHE 0OpaTHOW MaTpuilbl. Hajmo 3HaTh yciaoBHE CyIIeCTBOBAaHUS
00paTHON MaTPUIIBI M AITOPUTM ee mocTpoeHus. [lociie ee BRIUMCICHHS 1IeIeCO00pa3HO JIeIaTh

TIPOBEPKY MPABUILHOCTH PEIIeH s, BHITOIHUB Onepauio ymMmHoxkenns A ‘A= E (momkna momy-
YUTHCS €IUHUYHAS MAaTPUIIA)

[Tpu u3ydeHnu onpenenuTeNell HaJo0 YeTKO YCBOUTD MOHITHS MUHOPA, alreOpandecKkoro
JIOTIOJTHEHMS], 3HaTh MHOTOUYHUCIIEHHBIE CBOMCTBA omnpeaenuTens. J{ias 0CBOCHUsS TEXHUKH BbIYHUC-
JICHUSI OTpeIeTUTENIeH 1eIeco00pa3Ho, BEIOPAB MPOU3BOJILHBINA OMPEACIUTENb BBIIIE TPETHErO
HOPS/IKA, PACKpPBITh €r0 Pa3IMYHBIMU CIOcOOaMU, MPUMEHSs pa3jokKeHHWEe U MO CTPOKaM M 110
crosidriam. OOpaTuTe BHUMaHUE, KaKUe CTPOKH (CTOJIOIIBI) TPEATIOUTUTEIbHEE BRIOUPATH TSI pac-
KPBITHUS ONPEAETUTENS, YTOOB! YIPOCTUTH €r0 BelunciaeHne. Oco6eHHO 3((HEeKTUBHO BBIYMCICHHUE
OTIPENIEIUTEIS C TIOMOIIBIO AIIEMEHTAPHBIX MTPe0Opa30BaHNi, TPUBOIAIINX €r0 K TPEYTOJIEHOMY
BUJTY.

[Ipu n3ydeHnn pemeHnii CUCTeEM JTMHEWHBIX anreOpandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMAaHUE, IIPEXK/Ie BCET0, HAa TIOHATHE PEIICHUs CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellie-
HUI B 3aBHCHMOCTH OT COOTHOIIIEHHS MEX/ITy PAaHTOM MaTPHIIbI, PAHTOM PaCIIUPEHHONW MaTPHUIIBI
CHCTEMBI M YMCIIOM HEM3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHME Ha yCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW MaTpuilbpl. BHEMaTensHO pa3depuTe mpUMeEphl pelieHus
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MIPOU3BOJILHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHui meronom ['aycca (BBeneHue Oa-
3MCHBIX U CBOOO/IHBIX MEPEMEHHBIX ).
Pa3znesn: DiieMeHTHI BEKTOPHOI ajredpbl

[Ipu n3ydyeHuu maHHOW TeMBbl OOpaTUTE BHHUMAHUE Ha JIMHEWHbIC ONEpally Haj BEKTO-
pamu, Ha MOHSTUS JINHEHHOM HE3aBUCUMOCTHU U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJIbHOE MOHsATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHE BEeKTopa 1o Oa3ucy.

3HaTh OIpeseeHe, TEOMETPUUECKHUE CBOMCTBA CKAJISIPHOI0, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, POPMYJIBI /IS X BHIYMCICHHUS B BEKTOPHON U B KOOPIAWHATHON (hopme.
O0s13aTeNbHO 3HATh U YMETh IPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3gen: koMIIeKCHbIE YHCJIA 1 MHOTOYJIEHbI

B stoM paznene, npexe Bcero, Hal0 MOHATh, YTO KOMILIEKCHOE YHCIIO SIBUJIOCH PACILIU-
pEHUEM MOHATHUS JEHCTBUTEILHBIX YHCEII, 3HATH ONPE/ICICHNE U TPU (POPMBI 3aITUCH KOMITJIEKC-
HOTO yucia (anredpanyeckylo, TPUrOHOMETPUUECKYIO U MOKA3aTeNbHYI0), TeOMETPUYECKYIO UH-
TEpIpEeTaNI0 KOMILUIEKCHOTO YUCIJIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBHE MEX/1y MHOKECTBOM
KOMIUIEKCHBIX YUCENl 1 MHOXKECTBOM TOYEK KOMILIEKCHOM IIIOCKOCTU. 3HATh GopMmymy Diinepa.
KommuiekcHble unciia MOKHO M300pa)kaTh C IOMOIIbI0 BEKTOPOB HAa KOMILJIEKCHOM MJIOCKOCTH.
[ToaToMy omepariu CJI0KEHHUS U BEIUUTAHUS KOMILIEKCHBIX YHCET MOTYT OBITh CBEACHBI K OIepa-
IUSIM CIIOKECHHUS U BBIYMTAHHS COOTBETCTBYIOIINX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBIMIOJIHATH ONEPAIi YMHOXKEHUS, IEIICHUS, BO3BEJCHHS B ITOJIOXKH-
TEJIbHYIO CTENIEHb KOMILJIEKCHBIX YHCEJ, 3allMCAaHHBIX B TPUTOHOMETpUYECKOW (hopme, U3BIeUe-
HUS KOPHA N-OH CTETEHH W3 KOMILIEKCHOTO YHCIa.

Cnenyer oOpaTuTh BHUMaHHME HA TO, YTO MHO>KECTBO KOMILIEKCHBIX YHMCEN SIBJIIETCS 3a-
MKHYTBIM, TO €CTh JII00as anreOpanueckas ornepaus HaJl KOMIUIEKCHBIMH YHCIIaMH HE BBIBOJIUT
3a npeaesbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3Hath paznuuHbie BUABI PA3I0KEHHs] MHOTOYWIEHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpey KOPHEN MHOTOUJIeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTHU CBEIEHUS OyAyT
UCIOJIb30BaThCs, HANpUMEP, B WHTETPAJIbHOM HCYMUCICHUU IMPHU BBIYMCICHUHM HHTETPajioB OT
JIpOOHO-PALIMOHAIBHBIX (DYHKUMH, IPU PEIIEHUH JIMHEWHBIX OJHOPOAHBIX TU(depeHIIaTbHBIX
YPaBHEHMI N-To MOPsIIKA C MOCTOSTHHBIMU KO3 UIIEHTaMH.

Pa3nen: AHaaMTHYECKAs TeOMeTPUs

[Tpu u3yyeHnn aHaIUTUYECKON FeOMETPUH CIEIYET, IPEKAE BCETo, OHATh, UTO €€ 3a/jauell  sB-
JSIETCSl U3YYEHHE T€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM aHATUTUYECKUX METOJIOB aireopsl u
MaTeMaTHYeCKOro aHaiu3a. B ocHOBe Takoro mojxo/1a JeKUT METOJ] KOOPAMHAT, BIIEPBBIE CUCTE-
MaTH4ecKH puMeHeHHbIH P. Jlekaprom. OCHOBHbIE OHSTHUS T€OMETPUH (TOUKA, MpsMasi, Ioc-
KOCTb) SIBJISIIOTCS HEONPEAETSIeMbIMH, U JUIsl UX ONMMCAHUS NMPUMEHSETCS aKCHOMAaTUYeCKUN Me-
TO/J1, TIO3BOJISIFOIINM YCTAaHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBHE MEK/y MHOYKECTBOM TOUYEK
IpSMOM U MHOXKECTBOM JIEHCTBUTENBHBIX YUCE U, TAKUM 00pa30M, BBECTU CHCTEMY KOOPJIUHAT.
Hano yetko ycBouTh pazinuunbie GopMbl ypaBHEHUHN NPSIMOM U MJIOCKOCTH YMETh NEPEXOJUTh OT
oJtHOU (opMbl K Apyroil. CiieayeT OCMBICIUTD U YCHEIIHO MPUMEHSATh PEIICHHs KIACCHYECKUX
3a]a4 aHAIUTUYECKOW Te€OMETpUU O B3aMMHOM PACIOJIOKEHUU MPSMBIX U IUIOCKOCTEH, YMETh
OTIPENIeNIATh YTIIbl U PACCTOSHUS MEXKIy Pa3IMYHBIMU F€OMETPHUECKUMHU OOBEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEUIHOE U3yUYeHHEe NUCUUILUINHBI « JInHelHas anreOpay,
npruoOpeTeHne HeoOX0IMMBIX KOMIIETEHIINH, YMEHHH 1 HaBBIKOB BJIQJICHUSI MAaTEMaTUYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJBIION CaMOCTOSTENHHON paboTel. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX Ha CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHM C YUYEOHBIM ILIA-
HOM, OOJIbIIIEe YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUH.
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7. ®oHJ OLIEHOYHBIX CPEACTB

@DOH/J1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil nporpaMMe U BKIIIOYAET
pa3nelsr:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB 00YUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB O0yUEHUS

3. OueHouHble CpeacTBa

3.1. Tekymuii KOHTPOJIb

3.2. IlpoMexyTouyHasi aTTecTalus
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Ilpunosicenue 1

TeMaTruyecKkuil MUIAH ColeP:KAHUS TUCHUILVINHDBI «JInHeiiHas ajaredpa» Mo HANPaBJIEHUIO MOATOTOBKH
23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

[Ipoduns
((KOMHBIOTepHLIﬁ HHKUHHPHUHT B aBTOM06l/IJIeCTp06HI/IH»
(baxanaBp)
®opMa 00yyeHUs1 — OUHAS
I'ox nadopa 2023/2024
Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO Buabi camocrosiTesibHOH padoThI Dopmbl
=3 aTTecTa-
5 = padoTy CTYy1eHTOB, CryaenroB HH
Pasznen E S 11
)
3 = U TPY/10€MKOCThb B Yacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PT'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
Pa3nes 1. DiieMeHTHI THHEHHOM aJi-
1.1 | re6psl MaTpuiibl, 1eHCTBUS HAJ MaTpH- 1 3 2 2 3
[aMH.
Onpenenureny, UX CBOMCTBAa U BBIYMCIIE-
HUe. MaTpuyHasi 3auch CHCTEMBI JUHEU-
12 | ypix YPaBHEHUM. 1 4 2 3 +
Bouinaua 3aganauii PI'P Ne 1 o quHeiinoi
ajareope.
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1.3

OOparHas MaTpulia U ee Bblunucienue. Mar-
pUYHAS 3allUCh CHCTEMbI JIMHCHHBIX ypaB-
HEHHI.

14

CucTeMbl TUHEHHBIX aITreOpanvdecKux
ypaBHEHU, OCHOBHBIE MTOHATHS U OTpee-
JeHus. Perenue cucteM JUHEUHBIX ypaB-
HeHui MmetogoM Kpamepa, Mmetogom oOpart-
HOW MaTPHUIIbI

1.5

Pemenne cucrem IMHENHBIX YPaBHEHUN
meronoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesu.

1.6

Merop 'aycca B IpOH3BOJIBHBIX CUCTEMAX
JUHENUHBIX ypaBHEeHUNH. OqHOPOAHBIE CU-
CTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrositesibHast padora Nel mo jiu-
HelHOo# aaredpe B ayiMTOPUH

1.7

Pa3nea 2. Bextopsl. JIuHeliHbIE onepanuu
HaJl BEKTOpamu, MX CBOWCTBa. JIMHEWHbIE
KOMOHMHAIMKU BEKTOPOB. JIMHEWHO He3aBU-
CHUMBIE W JHWHECWHO 3aBHCHMEIC CHCTEMEI
BEKTOPOB.

Brinauya 3aganuii PI'P Ne2 no BekTopHO#
ajreope.

1.8

[Tonsitue Gasuca. KoopauwHaThl BEKTOpA.
KonnuaeapHOCTh, OPTOTOHATBHOCTD U KOM-
MJIAHAPHOCTHh BEKTOPOB.

10
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BekTopHOE NpOU3BENCHUE ABYX
BEKTOPOB, Er0 CBOMCTBA.

11

1.10

CMmemnraHHOe IPOU3BE/IEHUE TPEX BEKTOPOB
U ero cpoiictBa. Briuucienue odbema ma-
paienenumneaa. YclIOBUE KOJUIMHEAPHO-
CTH, OPTOTOHATBHOCTH ¥ KOMILJIAHAPHOCTH
BEKTOpPOB. OpPTOHOPMUPOBAHHBIN Oa3uc.
Breruncnenue CKaasipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMH B OPTOHOPMHPO-
BaHHOM Oa3wce.

CamocrositeibHass padora Ne 2 no Bek-
TOPHOI ajiredpe B Ay IMTOPUH

12

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca Kk 0asucy
npeoOpazoBaHre KOOPAWHAT BEKTOpa IpH
n3MeHeHuu 6as3uca. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUs JIMHEHHOTO oIe-
paropa.

13

1.12

Paznen 3. KoMmiekcHbIe YHCJIa H MHOTO-
gjieHbl MHOXXECTBO KOMIIJIEKCHBIX YHCE.
®opMbl 3aMCH KOMILUIEKCHBIX uncel. Ormne-
panuu HaJl KOMIUIEKCHBIMU 4yuciaMu. Pasz-
JIO)KEHHE MHOTOWIeHAa Ha MHOKHTEIIH OC-
HOBHAsl TeopeMa anreopsl

14

1.13

Pasznen 4. AnanuTuyeckasi reoMeTpust
CucreMbl koopauHatr. Pa3nnuHble THIIBI
YpPaBHEHUH IJIOCKOCTH

15
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Boinaua 3agauuid PI'P Ne3 mo amaaurTn-
yecKO reoMeTpuu

1.14

PasnuuHble THUNBI ypaBHEHUN MpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anmHoe pacniosioxkeHue npsMbIX Ha IJ10C-
KOCTH U B IIpOCTpaHCTBE. Boruncnenue pac-
CTOSIHUM MEXy JBYMsI TOUKAMH, TOUKOU U
IpsIMOM.. B3auMHOE pacrnosioKeHue IUIoc-
KocTeill. BpIunciieHHe paccTOSSHUN MEXIy
TOYKOM U MIIOCKOCTBHIO

CamocrositesibHass padora Ne 3 mo aHa-
JIUTHYECKOW reOMeTPHM B ayIUTOPUM

17

1.16

Kpussie BTOporo nopsijika Ux reoMeTpude-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mnopsnaka. llpuBencHue
KPUBBIX BTOPOTO TMOpSJIKAa K KaHOHWYE-
ckoMmy Buy. [loBepXHOCTH BTOpPOro TO-
psaKa

18

dopma aTTecTanuu

21

Bcero yacoB nmo gucouninge

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenue noarorosku: 23.05.01 «HazeMHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBAY.
[Tpodmis «KoMIbroTepHBI HHKUHUPUHT B aBTOMOOHIIECTPOCHUI .
Kadenpa: «Maremarnkay.

1.MeToabl KOHTPOJISA M OLICHMBAHUS Pe3y1bTATOB 00y4eHHUS

JUJ11 KOHTpPOJIsl yCIIEBAEMOCTH M Ka4eCTBA OCBOCHUSI TUCLUILIMHBI HACTOSIILEN TIPOrpaMMOi
IPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2.1llkana u KPUTEPHUU OLEHNBAHUSA Pe3yIbTATOB 00y4eHH S

®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH

[IpomexxyTounas arTecranus o0ydarouuxcs B (popMe sK3aMeHa MPOBOAUTCS 10 pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB y4eOHOM pabOThI, IPETyCMOTPEHHBIX YUEOHBIM IJIAHOM IO IaHHOM JUCIIH-
IUTMHE, TIPH 3TOM YUYUTBHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OleHKa CTEeNeHH JOCTHKEHUS 00yJarolUMUCS MIaHUPYEMbIX Pe3yIbTaToB OOy4EHHUS IO
JTUCIUIIMHE MPOBOJUTCS MPENOoaBaTesieM, BEAYIIUM 3aHITHS MO0 JUCIUILTUHE METOJIOM SKCIIEePT-
HOH oneHkH. [1o uroram nNpomMexyTouHOW aTTECTAllMU 110 AUCLUIUIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHOY, «XOPOUIO», «YJOBIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIBHO.

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCJI0BHS MOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTEeCTAllUH, INPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTy/I€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnuuHO TabynLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMHU, YMEHUSIMH,
HAaBBIKAMM, IPUMEHSIET UX B CUTyallUsX NOBBIIMICHHON CJIOKHO-
ctu. Ilpu sToM MoOryr OBITH JONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMpH IMEepeHOoce 3HaHWM u
YMEHU Ha HOBbIE, HECTAH/IAPTHBIE 3aJa4H.

BEINONHEHB! Bee 00si3aTeJbHbIE YCJIOBHSI NMOATOTOBKH CTY-
JIeHTa K TNPOMEKYTOYHOI ATTECTAIMH, MNPEXYCMOTPEHHEIE
Xopouo porpaMMoi JUCHMIUIMHEL. CTYJIEHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHHIA, HABBIKOB TIOKA3aTENAM, TIPUBEICHHBIM B
TaOJUIAX, OTIEPUPYET IPUOOPETEHHBIMH 3HAHUAMY, YMEHUSIMH,
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HaBbIKaMU. B To e Bpemsi npu OTBETE IOMYyCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 33Ja4d pelIaeT C HeAo4YeTaMH, HEe BIIHAIO-
HIMMH Ha OOLIUIl X0/ peleHusl.

BrinonHensl Bce 00si3aTesbHbIE YCJI0BUSI MOATOTOBKH CTY-
AE€HTA K INPOMEKYTOYHOH AaTTeCTAllUM, NPEIyCMOTPEHHBIE
nporpamMmoi IucuMIuiiHbl. CTyI€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [10KA3aTENsIM, IPUBEACHHBIM B
TabIUIIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH,

Y 10BIETBOPUTENBHO HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMS, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B Pop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEX]y aHa-
JM30M, apryMEHTaluell U BbIBOJAMHU, B PELUECHUM 33a4 MOTYT
cozepxKarbes rpyObie ommOKu. J{7s moTydeHus MPaBUIILHOTO OT-
BeTa TPEOYIOTCS yTOUHSIOLIUE BOIIPOCHI.
He BbinosiHEHbI 00s13aTeIbHBbIEC YCJOBUSI NMOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMU, IPEIyCMOTPEHHBIE
nporpammont aucuurinHbl, W cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB IPUBEICHHBIM
HeynosierBopurensHo
B Ta0JIMIaX, JOMYyCKAOTCS 3HAUUTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBUE 3HAHMiI, YMEHMI, HaBBIKOB IO PsAy IIOKa3aTelew,
CTYJEHT UCHBITBIBAET 3HAYUTEIbHBIE 3aTPYJHEHUS IIPU OIIEpH-
POBAaHMU 3HAHUAMHU U YMEHUSMHU.
3. OneHo4YHbIC CPeACTBA
HaumenoBanune [IpencraBnenue oue-
Ne Kparkas xapakreprucTrka OLleHOYHOTO
o/ | CUEHOUHOTO Cpent- cpecTBa HOYHOTO CpE/ICTBA B
CTBa dOC
1 Konrtponbhas (ca- | CpeacTBo npoBepku yMeHui nmpuMeHsTh | KoHTposbHbIe 3a1a-
MOCTOSITENIbHAS) MIOJTyYCHHbIE 3HAHUS JJIS pellleHus 3a1ad | Hus (mpumep)
pabota OIIPEAEIEHHOr0 THMA IO TEME WU pas-
(KP) ey
2 | PacuerHo-rpadu- CpenctBo nmpoBepku ymMeHHH npuMeHsATh | Kommuiekt  3ajgaHuii
yeckas pabora MIOJIyYE€HHBIE 3HAHMS 110 3apaHee OIpene- | /IS BBIIIOJHEHUS pac-
JICHHOM MeTOJMKe JUIs peUIeHHs 3afad | YeTHO-rpadudeckoi
(PTP) WIM 33JaHUid 1O MOAYJIIO WM JUCHU- | pabOThI
IUTMHE B LIEJOM.
3 ychHH OTpPOC=Co- CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK Bomnpocs! no
€CEeI0BaHuE,
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(YO) crienualbHas Oece/ia meIaroruaeckoro pa- | TeMam/paszenam Juc-
O0OTHHMKA C OOydYarOIIMMCS Ha TEMbI, CBS- LMITIAHBI
3aHHBIE C U3Y4aeMOM JUCHUIIIMHON, U pac-
CUNTAHHOE Ha BBIACHEHHE 00beMa 3HAHUU
oOyyarolerocss 1Mo ONpeeIeHHOMY pas3-
JIey, TeMe, TpoOJIeMe | T.11.

Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect MO3BOJISIONIAs aBTOMAaTHU3UPO-
(T) BaTh IPOLIENAYPY HU3MEPEHUS YPOBHS 3Ha-
HUW 1 YMEHUHOOYYaIOMErocs.

5 | Dx3amenanuonuble | CpeICTBO MPOBEPKU 3HAHUK, YMEHHMH, | DK3aMEHAlMOHHBIE
OMIIeTHI HAaBBIKOB. MOJKET BKJIIOYaTh KOMILIEKC T€O- | OMIIETHI.

B PETUYECKUX BOIPOCOB, 3ajlay, MpaKTUYe-
(9b) CKUX 3aJaHuil.

BapuanTt Tecra

3.1.Tekymuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe GIaHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOEHUS 00yUYaOIUMUCS pa3esioB
JUCUUIINHBL, ipueM PIP.

Coaepixanue pacueTHO-rpadguyeckoi padoThI.

PacyerHo-rpaduueckas padora Nel no JmHeiiHo# anare0pe.

Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:

Matpuusl 1 onpenenutenu. PemeHue cucteM JUMHEMHBIX anredpandeckux ypaBHEHUI MeTo/laMu
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpHOI ajareope.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

BekTtopsl, aelictBusa Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuetHo-rpaduyeckas padora Ne3 mo aHAIUTHYECKOH reOMeTpUH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHHUN NPSAMON U INIOCKOCTH. B3auMHOE pacronokeHue NpsAMbIX Ha IJIOCKO-
CTH, TTOCKOCTEM B MIPOCTPAHCTBE.

KoMmmiiekT 3aaanui

JJIsl BBINIOJTHEHHUs pacdyeTHO-rpadguyeckux pador (PI'P)
no aucturuiiae «JIuneiinast anredpay»

PI'P Nel, yacts 1

-1 1 0 2 0 2
3ananue Nel. lanbt matpunet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

Brimonauts neiicteus: A2 +8BT .
3ananue Ne2. TTpoomKuTh JaHHOE MaTpHuHOe paBeHcTBo (2A+3B)> —4A° —6AB=...

U TIPOBEPUTH €ro JJis MaTpull A U B U3 IepBoro  3a/aHusl.
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3amanue No3. BeIUuciuTh onpenenuTeh AByMs CIIOCO0aMu: pa3ioKeHHEM I10 TIEPBOM CTPOKE U
pasIoKEHUEM IO MIEPBOMY CTOJIOITY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH 0OpaTHYIO MaTpuily. CienaTh MPOBEPKY.

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

3aganue No5. Pemurs matpuunoe ypasaenne AXB =C (uaiitu X). Caenarb npoBepky.

S R A

3aganue No6. HaifTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3apanHus 1m0 pelIeHHMIO CHCTEM JIMHEHHBIX ajiredpanyecKux ypaBHeHU
3ananue Nel. Pemuth cucremy meronoM Kpamepa. Cnenats mpoBepKy.

X +4X, =Xy =2
2X, +2X, + 3%, =7
3% +6X, —2X%, =1

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

3aganue Ne3. Pemuts cucremy u3 Nel meronom ["aycca.

3amanue No4. Pemnth HEOHOPOIHYIO cUCTEMY MeToIoM ['aycca. Haiitu oO1iee penenue u 4acT-
HOE pElICHNE.

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

3ananue NoS. Pemuts ogHOpOIHYIO cuctemy MeToqom ["aycca. Haiitu obmiee pemenue u OCP.

2% +6X, —9%x;-9x, =0
4x, —5%,+ X%, =0

3% +3X, = 7%, —4x,=0"
X, —3X, + 2%, +5%, =0
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PI'P Nel, yacrs 2
3amanue Nel. TToka3aTk, 9uTo BEKTOpsl M, N, E) 00pa3yroT 06a3uc B MPOCTPAHCTBE U PA3IOKHUTh

BekTOp a 1o 3ToMmy Oasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-11),a = (5 —4,13).

3ananue Ne2. Jlanbl BekTopsl M u N . BBIICHUTL — KOJUIMHEAPHBI JIM BEKTOPLL & U D .

m=(28,—8,8),N=(-2L6,—6), a=2m+n,b=2n—m.

,ecm | M|=642,|0|=2, (M) =135, a=6m-m,

3amanne Ne3. Haiitu |§

3aganue Ned. Jlan A ABC . Haittu £ B, ecmn A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "x' Bektopbl A u D nepnenmukyssapHb?

a=(x;1;-4),b=(x-3;12; x).

3ananue Ne6. Haiitu miomaas napauienorpaMma, IOCTPOEHHOTO Ha BekTopax a u D .

a=2m-5n,b=m+n,|m|=12,|n|=3, (m/,\ﬁ):—.

N

(o))

3aganue Ne7. Haiitu rtomans Tpeyroasauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue No§. Jlanbl BekTopsl @, D, C . BBIACHUTL — KOMILIAHAPHBI JIM BEKTOPBI. ECIM BEKTOPHI He

KOMILJIaHAPHBI, TO HaWTH 00BEM InapajjiCJICIurIICa, IIOCTPOCHHOI'O Ha BEKTOPAx 5, b, Cu onpcac-

JUTb — KaKyl0 TPOMKY OHU 00pazyloT.
a(;-1;5),b (2;4;-2),¢(3;0;1).

3ananue Ne9. Jlns nuHeiinoro oneparopa 4 3aaaHel 00paskl 6asucHbIX onementos A€, AE,, AE,

. 3anmcarb Matpuiy oneparopa 4 B 6asuce €, €,, €, u HaliTu oOpa3

JreMeHTa X .

Ae, =7¢e +3¢e,—-2¢e,, Ag,=¢€ —-€,+4e,, Ag, =28 +2¢,+3¢€,,
X=2€e,—4€e,+¢€,.

3aganue Nel0. Haiitu coOCcTBeHHbIE 3HaYEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oazuce matpuieit A= 7 o]

PI'P Ne 1, yacthb 3

Bamanue Nel. Tlpsmast |, mpoxomut 4epes Touky A mapamiensHo Bektopy (. [Ipsmas |, mpo-

XOAUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKy nepecedeHust MPSIMBIX U Yol

mexay aumu, ecmn - A(3;5), 0 (1;3), B(0;5), n(-3;4).
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3ananue Ne2. Jlana npsimast |, . Ipsimast |, mpoxoaut yepes toukn A u B. Haiitu paccrostHue ot

TOUKM nepecedenus npsmeix |, u |, mo npsmoii |, .

(x=—-8t—3 ,,,. | | )
|1.{y:3t+41 A(4;0),B(7;3), 1,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrosinue ot Toukn M o miockoctu ¢, npoxosiuei uepes Touxy A

neprenauKyspHo Bektopy N, ecmu M (0; 1;7), A(2; -1;4), n(6;22; -3).

3aganue Ne4. HaiiTu yroi MexIy IDIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOJSIIECH Yepe3 TOUKU

A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KAHOHMYECKHE YpAaBHEHHS MIPSIMOM, 3aJaHHON OOIIMMHU ypaBHEHUSMU.

X+2y-9z-10=0;
3X+4y+8z-24=0.

3aganve Ne6. Haiitu Touky nepecedenus npsamoi | W riiockocTn @ W yrona Mexmy HUMHU.

X+2 z-1
I :—=X=—; o:Xx+2y—-3z-12=0.
3 4 -2
Bananue Ne7. Tlpsmas |, mpoxoaur yepes touku 4 u B. Ilpsmas |, mpoxomut uepes Touky M
MePIICHINKYJIIPHO [IockocTH ¢ . Haiiti yron mexay npsimbivu |, i |, i BeIsICHUTD — n1exar u

OHH B OI[HOﬁ IIJIOCKOCTHU HUJIM CKPCIIUBAKOTCA.

A(9;-31),B(4;4,-5),M (-111;-11), a:2x+3y-z-1=0.

X+3)? y?
Bamanne Ne®. JInst qaHHOU KPHBOM % + ;_5 =1 yka3ath (OKYCHI, SKCIIEHTPUCHUTET, THPEK-

Tpuchkl. IlocTpouts KpuByto, 1300pa3uTh HOKYCHI, TUPEKTPHUCHI.

Baganne Ne9. IIpuBectu ypaBHerue kpuBoit 9X> —25y° —18x+200y —616 =0 k kaHoHMYe-

CKOMY BUZY U IIOCTPOUTH KPUBYIO.
KonTpoabHbie 3aganus (mpuMepbl)

BapwuamHr.

1. Haifti 3Ha9eHHs] MATPHIHOTO MHOTOWICHa F (A)

f(x)=—x"+2x* —x+3,A:(_1 OJ
3 2

-2 0 8 1 -5
2. Haiit paHTr MaTpHIIbl IPUBEACHUEM K CTYIIEHYaTOMY BHLY 8 2 5 3 _13
1 -3 13 5 17
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1 2 1
3. BeruuciauTs onpenenuTenab NpUBEIeHUEM K CTYIIEHYaTOMY BUY 3 5 3
2 7 -

4. Haittu matpuily, oOpaTHyio JnaHHOH (a). PemuTs MaTpuyHoe ypaBHeHue (0)

124 1 2 2 3 5
(@ |3 -5 3 (6)( _JDX:(_ j
I 3 4 3 -1 0

5. PemuTh cucteMy ypaBHEHHUH. YKa3zaTh 001Iee U OJJHO YaCTHOE pelieHue (a).

Pemute cucteMy ¢ moMoIsr0 00paTHOr MaTpullsl 1 1o popmyiam Kpamepa (0)

4x, +9X, —5%, —8X, =5 X, +2X, + X, =5
(a) 13X, +7X, —2X;, —4x, =4 (6) 3%, —5X, +3%; =—7
2X, +5X, + X, +3X, =3 2X, + 17X, — X, =13
Bapuanr
1. Pacniucars pasiioxenue Bekropa X 10 BEKTOpam B, a,F
x={5-12,1}, p={1-30}, g={1,-11}, r={0,-12}

2. KosunHeapHsl 11 BEKTOpsl P U 7

a={2,01}, b={-231}, p=2a+2b, q=3a-2b

3. Hana nupamuja ¢ BepmnHaMu B Toukax AAAA, .

A(-2,4,8), A (4,-1,2), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexay peopamu AA,, AA,
0) 00beM TUPaMU/IBI

B) JUIMHY BBICOTHI OIyIIEHHON Ha rpaHb A A A,

T') HATH JJTMHY MeInaHbl, TPOBEACHHYIO U3 BepInHBl A K pedpy A A,

4. BerunciuTh JIo1Iaab mapajuieorpaMmma, IIoCTpOCHHOT'O Ha BEKTOpax d M ba — YTOJ MCKAY

BEKTOPAMH B u a
a=2p+q, b=p-3q, p=2, [q]=2, a=
Bapuanr

25



1. Haiitu paccrosiane ot Toukn M, zi0 mrockoctn (M;M,Mj):
M, (-9;10;2), M,(0;7;-4), M,(48,-1), M;(-213)

X+y+z-2=0

2. Beinucath KAaHOHMYECKOE YPaBHEHUE MIPSMON:
X—y-32+6=0

X-2 y-3 z+1

3. Haiitu TouKky nepeceyeHus NpsiMON U TNIOCKOCTH: u X+y+2z-9=0.

1 —4
4. Haiitu Touky P, cummerpuunyto Touke P orHOocurenbHO mpsimoit | : P(O;—l;3) u
x1_y_z
1 -1 1

5. Hamwmcats YPaBHCHHUC IINIOCKOCTH & npoxonﬂmeﬁ qepe3 TOUKY MO U TICPpHICHAUKYIISIPHO

npsmoii (M;M,): My(3;2;,0), M,(415), M,(2-14).
6. HaiiTu KocHHYC yrila MEXIy IJIOCKOCTSAMU Q) U O, .
o, :3Xx-y+3=0, a, : Xx-2y+52-10=0

BapuanT 3a1aHuii MPOMeKYTOYHOI0 TeCTa

1.1. Haiitu panr MaTpuibsl IPpUBEACHUEM K CTYIIEHYATOMY BUY - 6 3 13

1 -3 13 5 17

1 -2 -2 3 5
1.2. Petiuth MaTpU4YHOE YpaBHEHUE X =
-3 4 3 -1 0

X, +2X, + X, =5
1.3. Pemmuth cuctemy mo gopmynam Kpamepa 3%, —5X%, + 3%, =7
2% + 7%, —%; =13

p.ar x={5-121, p={1,-3,0},

2.1. HammucaTh pa3noskeHre BEKTOpa X IO BEKTOpam
q=1{1-11}, r={0,-1,2}

2.2. BBIUKCIUTS MUIOMIA1b MapaiiesorpaMma, OCTPOSHHOTO Ha BEKTOpax & u b @ — yrom Mexay
BCKTOpaMHU B u a

a=2p+

ol
o
Il
goll
|
o)
.
Il
N
=
Il
N
Q
Il

z

4

2.3. Jlana mupamua ¢ BepumHamu B Toukax AAAA,. A(6,1,3), A (6,-2,-3), A(2,2,0),
A,(-51,0)

Haiitn nmHy MenuaHsl, IpOBEICHHYO U3 BepuinHbl A K pedpy A, A,
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o o Xx—-2 y-3 z+1
3.1. HaiiTu Touky nepeceueHus NpsMOH 1 IMJIOCKOCTH: = =

U X+y+22-9=0.

1 4
3.2. Haiitu Touky P, cummerpuunyro Touke P orHOcuTenbHO mpsiMon | : P(O; -1 3) U
x-1_y_z
1 -1 1

3.3. Hamucath ypaBHEHHE IUIOCKOCTH ¢ TPOXOJIIEH uepe3 Touky M, M HeprneHIuKyJISIpHO

npsimMoii (MM,): M (3;2;0), M, (4:1,5), M, (2-14).

4.1. Jlana kpuBasi BTOPOTO MOpsAAKa x° +4y® —12x+16y +16 = 0. [Toy4nuTh KaHOHUYECKOE YpPaBHCHHUE

KpPHUBOI1 U MOCTPOUTSH .€€

’ ’ !
4.2. CocTaBUTh MaTpHIly Ilepexoja oT Oasuca e ,e,,e, k 0asucy e ,e, ,e, , €cCiu

€ =28 +6€,+6,; €, =6 —€,+6,;, 6, =6 + 26, +6,

Kpurepun onenku:

- OLIEHKA «324YTE€HO» BBICTABIISETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEUEHHE CEMECTpa MPeICTaBIISI
pelIeHts 3a/1a4, BBIIOJIHUI IIOJHOCTHIO BCE 33/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENoja-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEPETyJSIPHO B TEUEHHE CEMECTpa Ipe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHUII 3a/laHKs HE TIOJHOCTBIO MIIM BOOOIIE HE MPEACTaBIsLT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENO1aBATEIS.

Jlist ipoBeieHusl TEKYIIEro KOHTPOJISi 3HAHUH CTYIEHTOB B AMCTAHIIMOHHOM (popMate B pas-
paboTanHbIX Kadenpoit «MaremaTHka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIEe (TIPOOHBIE) Te-
CTBI.

3.2. [IpomMe:KyTOUHAS aTTeCTALMS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (opMme.
Bpems 11 mOAroTOBKM OTBETa HA BONPOCH! He Ooiiee 45 MUH.

buner Bxiro4aeT TeOpETUUECKUI BOIIPOC U 3aJIaUH.

KommiiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTeMaTukay.
Tunosblie BApUAHTHI ONJIETOB NPUJIATAIOTCS.

KoMmiuiekT Bonnpocos
10 TUCLIUIUIMHE

«JIuneiinas aaredpay»
MaTpuiiel, TUIIBI MaTPHIL.
Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.
YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.
MatpuyHas popma 3alIUCH CUCTEMBI TUHEHHBIX anreOpanyecKux ypaBHEHHH.
Onpenenureny U UX CBOKCTBA.
[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.
CucTteMbl TUHEHHBIX anreOpanvyeckux ypaBHEHUH, OCHOBHBIE MIOHATHS U ONPEICTICHHMS.
ITpaBuno Kpamepa penieHust CUCTEM JTUHEWMHBIX YPaBHEHUH.
OOparHast MaTpHIia U e€ BEIYUCIIEHHE. Y CIIOBHE CYLIECTBOBaHUA 00pPaTHOM MaTpPHIIbL.
10 Pemenue cuctem TuHEHHBIX anreOpandyeckux ypaBHEHUI METOA0OM OOpaTHON MaTpHUIIbL.
11. Meton 'aycca perienust cucteM JTUHEHHBIX YpaBHEHUI.
12. Pemenue mpou3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHH MeTo10M ["aycca.

LCoNoOAWNE
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13. Panr marpunsl. Teopema Kponekepa — Kanesm.

14. OnHOponHbIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. KpuTtepuii cyliecTBOBaHNs HETPUBHAIBHBIX pe-
LICHUH.

15. [lonsiTHe BEeKTOpa U JIMHEIHBIE ONlEpallMy HaJl BEKTOpPAaMH, CBOKWCTBA Olleparuil.

16. JIuneitHas KOMOMHAIMS BEKTOPOB.

17. JluneitHast HE3aBUCUMOCTh U JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuit nu-
HEWHOMN 3aBUCUMOCTH.

18. I[Tonsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBanHbIi 0a3uc. Pa3noxkenne BekTopa 1mo BeKTopam 0asuca.

20. YnopsimoueHHast TpOiKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE IMPOU3BEACHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.

22. Y coBUs OPTOTOHATIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Matpuna nepexoja oT 0asuca k 0asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucrembl koopauHat. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPAWHATHI HA MJIOCKOCTH U B IPOCTpaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTH U IIPSMOU.

Brruucnenue paccTosHUN MEXKy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U ITIOCKOCTBIO.
Brruncinenue pacCTOsSHUSA MEXY CKPEIMBAIOIMMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
KpuBble BTOpOro nopsiika Mx reoMeTpu4ecKHe CBOWCTBA M ypaBHeHHMs. [IpuBenenue kpusoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

8. KanoHuueckue ypaBHEHUS HIIIMIICA, TUIEPOOIIBI, TapaboIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnveckue ypaBHeHUs Cepsl, SJUIUIICOUIa, KOHYCOB, THIIEpOOION 0B, TapaboIouI10B.

Noakown

TunosBbie BapuaHThI OUIETOB
1o qucuuiuivee «JInHeitnas aaredpa»

MHWHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUYPEXXJIEHWE BBICIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakyabpTeT 6a30BbIX KOMIIETEHIINH, Kadenpa «Maremaruka»
Huctunnuna  «JlunelHnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

(%)

1. Ompenenutenu U UX CBOMCTBA.

12
2. Pemmrte MaTpuuHOE ypaBHeHHE XB=A,ecnn Az(2 J,
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X +2%, =-1
4. JlaHbl BEKTOPHI a = (-5,9,8), b =(-3,1,-2), € =(-810,-10). [IpoBepuTh — KOMILJIAHAPHBI JIU OHM.

3. Pemmuts cucteMy MeTO10M 00paTHOM MaTpPHUIIBI {

Ecnu Het, HaliTH 00beM Mapajuielenue/ia, IoOCTPOEHHOro Ha BEKTOpax a,b,c.
5. Haiitu yron Mex/y BektopaMu a = (1,—2-2) ¥ b =(2,0,1).

YTBepxkaeHo Ha 3acenanuu kadeapsl MareMatuku « 03» 05 2023 r., mpoTtokos Ne 10

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICHIET'O ObPA30OBAHUA
«MOCKOBCKHMI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

®akyabpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTtuka»
Hucturnmuna  «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. KoopauHate! BekTopa.

12 -1
2. BpuncnuTh onpeaenuTelb MaTpullpl C = AT ,econ A=|3 1 0.
{0 11 J
4% — 2%, +3%3 =12,
3. Pemmure cucteMy ypaBHEHHI MeToAoM ['aycca < x, +5x, —3%;3 =1,
2% +3Xy —2X%3 = 3.
4. Tlokasatp, 4TO BEKTOpHl M =(1,-12), n=(2,0,3), p=(-2,-11) 0Opa3yroT 6a3uc B MPOCTPAHCTBE.
5. Hlano oOmiee ypaBHeHUe TipsiMoli  —2x+3y—5=0. HamucaTs: ypaBHEHUE NPSMOIl C yTIOBBIM KO-
s duLMeHTOM; YpaBHEHHE IPSIMON B OTPE3Kax; HOPMAIIbHOE YpaBHEHHE MPSMOA.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku «_03» 052023 r., mpotokon Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

J1y14 mpoBeieHns MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUM CTYIEHTOB B JUCTAHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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