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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHUILINHE

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBI «JInHelHas anredpay» ciaeayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpUOOpeTeHUE CTyIEHTaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHW, YMEHUHN U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW MHTYUIINH;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOM JIMTEpaTyphl, COAEPKALIEH MAaTEMaTUUECKUE CBEICHUS U PE3yJIbTaThl;

- IOJIFOTOBKY CTY/IEHTOB K JESTEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAIIMOHHOMN XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHCie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B MPO(ecCHOHANIBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LHUQ-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHMUECKUX PUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS NUCUUIUTMHBI «JIMHeHas anre6pay clieyeT OTHECTH:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX MOHSTHUN, METOA0B, (POPMUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne no aucuuiuimae «JIMHEWHas anrebpa» HampaBiIeHO HA (GOPMUPOBAHUE Y O0ydaro-
X cs clieayromux komrereHmi B coorserctBun ¢ @I'OC 13.03.01 TemmosnepreTrka u TeIio-
TexHHKa (YpoBEeHb OakalaBpuaTa), YTBEPXKIACHHBIM MpHKa3oM MuUHHUCTepCTBa 00pa3oBaHUS U
Hayku Poccuiickoit @eneparuu ot 28.02.2018 Ne 143

Koa u HauMeHOBaHNe KOMIIETeHIIU A HH}II/IKaTopr JOCTHKCHUSA KOMIIC-

TCHIHUHU

OIIK-3. CnocoOeH npUMEeHATh COOTBETCTBY-
IOIIMH (PU3MKO-MaTeMaTHYeCKUi anmapar,
METO/IbI aHAIN3a U MOJCITUPOBAHUS, TEOPETH-
YECKOT0 U HKCIIEPUMEHTAIBHOTO HCCIIEI0Ba-
HUS TIPH PEeIICHHH TPOPEeCCHOHATBHBIX 3a71a4

NOIIK-3.1. IlpumeHnser MaTeMaTUYECKU an-
napaT UccieoBaHus pYHKUUH, TMHEHHON
anreopsl, AU GHepeHIINaTBEHOTO0 U HHTETPallb-
HOT'O UCUHUCIIEHUS, PSIIOB, TU(PepeHIaTb-
HBIX ypaBHEHUH, Teopun QYHKIUI KOMILIEKC-
HOT'O IIEPEMEHHOI0, YUCIICHHBIX METO0B

2. MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

JucnuniauHa OTHOCUTCS K 00s3aTenbHOM yacTu O50ka bl: Monynps «Matematnueckue u ecre-

CTBCHHO-HAYYHBIC NUCHUIIJIMHED).

E€ usyuenue obecrnieunBaeT U3yuyeHUe TUCHUTIINH:

B obsi3amenvuot vacmu:
MaTeMaTUYeCKHI aHaIn3;
¢duzmnka;

XUMUS,

ANEKTPOTEXHUKA U DJIEKTPOHUKA;
TUIPOTa30MHAMHUKA;
TEOpeTHYeCKasi MEXaHUKa;



HSKOHOMUKA U YIPABJICHUE B YHEPTETUKE;
porpaMMHoe o0ecrieueHue sl podecCuOHANbHOM AeITeIbHOCTH B DHEPTETUYECKON OT-
paciu.

3. CTpyKTypa M cojepKaHue TUCHUILTHHbI

OO01mas TpyA0eMKOCTh JUCIUTLIMHBI COCTABISAET 3 3a4eTHbIE enuHUIbI -108 vacos.

3.1. Buasl yueOHOii padoThI M TPYA0EMKOCTH

n/n Bun yuyeOHo# padoThI KO";I;:?TBO Cemectp 1
AyIUTOpPHBbIE 3aHATHS 48 48
B Tom uucne:
Jlekuun 16 16
1.
CeMuHapCcKue/IPaKTHYECKUE 3aHSITUS 32 32
2 JIabopaTopHbIe 3aHATHUS - -
> CamocroniTesibHast padoTa 60 60
IIpomexyTouHas aTTeCTALMUSA
JK3aMEH D C)
Hroro 108 108

3.2. TemaTrudeckuil MJIaH U3y4YeHH s JUCHUIINHBI

Pasmemién B mpmnoxenuu 1 k padoueil mporpaMmme.

3.3. Conep:xanne pa3iejoB IMCUUIITHHBI

BBeaenue

HpenMeT, 3ala4i U COACPKaHNUC TUCIHUITIIINHEBI. OCHOBHBIE 3TAITBI PasBUTHUA AUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C AIPYIrUMHU JUCHUILIIMHAMU.

Pa3nes 1. DineMeHTHI JIMHEHHOI aaredpbl

Tema 1. MaTpuusl 1 onpeaeauTeN .

IlonsTue MaTpulbl. Bungsr MaTpull. I[eﬁCTBHH Haa MaTpulaMu. Onepaum/l HaJ MaTpuliaMmu
1 UX CBOMCTBA. OHpCIICJ'II/ITeJ'II/I, HUX CBOMCTBA U BhIUHcCIeHU. [loHATHS MHHOpPA U am“e6pa1/1qe-
CKOro J0mojJHeHUs. PaznoxxeHue OIMPECACIIUTECIIA IO 3JICMCHTAM CTPOKHU HIIN CTO.II6I_IEL Brruncie-
HUC OHpCHCHHTCHCﬁ Pa3jIM4YHOTO IMOPAaKaA.



OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUS. DJIEMEHTAapHbIe MPeoOpa3oBaHUs MaT-
putl. [IpuBeneHne MaTpuIlpl K IMaroHaTbHOMY WM TparelnyueBUIHOMY Buay. MaTtpudHas ¢popma
3aMKCU CUCTEMBbI JIMHEWHBIX aireOpanveckux ypaBHeHUN. PaHr MaTpulibl.

Tema 2. Pemienune cucTeM JIUHEHHBIX AJIre0pandecKuX ypaBHEeHUI.

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATH. Pemienue cucrtem
JUHEHHBIX ypaBHeHUH MeTonoM Kpamepa, Metozom oOpatHOM MaTpuilel, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanennu. Pemienue npon3BoJIbHBIX CUCTEM JIMHEUHBIX YPaBHEHUN METOJA0M
I"aycca. Pemienne oqHOPOIHBIX CUCTEM JIMHEHMHBIX ypaBHeHU. KpuTepuii cyliecTBoBaHUS HETPU-
BUAJIbHBIX PEIICHUN.

Pa3nes 2. DiieMeHTBI BeKTOPHOIl aJiredpbl

Tema 1. Jluneiinsie onepanyu Haj BEKTOPaMHU, UX CBOMCTBA. JIMHeHbIe KOMOMHAITNH BEK-
TOpoB. JIMHEWHas 3aBUCMMOCTb M HE3aBUCUMOCTb BEKTOpOB. baszuc cucremsl BekTOpoB. Ennn-
CTBEHHOCTb Pa3JI0kKeHHsI BEKTOpa 1o 6a3ucy. OpToHOpMUPOBaHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, MX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKAISPHOTO, BEK-
TOPHOTO M CMEIIAHHOTO IMPOU3BEICHHUI BEKTOPOB, 33JAHHBIX KOOPUHATAMH B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE 6a3Mca IPOCTPAHCTBA TEOMETPHUECKUX BEK-
TopoB. [IpeoOpazoBaHne MaTpuUIbl TMHEHHOTO OIlepaTopa Ipu rnepexoJie ot 6asuca k 6azucy. Coo-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MAaTPHIIbIL.

Pa3zgen 3. KoMIiekcHBIE YHCIa U MHOTOYJICHBI

[TonsiTe KoMILIEKCHOTO Yncaa. PopMbl 3aIIMcH KOMIUIEKCHBIX YHcen. JlelcTBUS HaJ KOMIUIEKC-
HbiMU ynciaamu. @opmyna Myaspa. M3BinedeHne KOpHS N-0H MOJOKUTEIBHON CTEIIEHH U3 KOM-
IUIEKCHOTO yKcia. PaznoxeHne MHOrouseHa Ha MHOKUTeNnu. OCHOBHAs TeopeMa anreopsl.

Pa3nen 4. AHannTnuyeckasi reoMeTpust

CucreMbl KoopAMHAT. JlekapTOBbI NPSIMOYTOJIbHbBIE KOOPAUHATHI HAa TNIOCKOCTH U B TPOCTPAHCTBE.
[TonsipHast cucrema KOOpAWHAT.

Tema 1. IIpsiMble ¥ I0CKOCTH

PaznuuHble TUIIBI ypaBHEHUH MJIOCKOCTU U YpAaBHEHHH MpsMOM (Ha TNIOCKOCTH M B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IBYMsI TOUKaMHU, TOYKON U MPSIMOM, TOUKOH U IJIOCKOCTBIO.
Boruncnenue paccToSHUS MEXAY CKPEIMBAIOIIUMUCS TPSIMbIMHU.

Brruncnenue yrioB MexIy AByMsl IPSMBIMH, IPSIMON U IUNIOCKOCTBIO, IBYMSI TNIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEepXHOCTH BTOPOI0 NMOPSAIKA

KpuBble BTOporo nopsiaka, ux reoMETpUUYECKUE CBOMCTBA U ypaBHeHuUs. [IpuBeeHre KpUBOM BTO-
pOro MopsiKa K KAHOHUYECKOMY BULY.

YpaBHeHUE MOBEPXHOCTH BTOPOro nopsiika. KaHoHnveckue ypaBHeHUs cepsl, HIUIMIICOU A, KO-
Hyca, runiepoosonia, mapadoaona.

3.4. Temaruka NpakTUYeCKUX 3aHATHI MO JUCIHILINHE
«/IuHeiinas anredpa»

‘ Ne 3ansaTus Tema 3ansTHs ‘




Paszgea 1. DiieMeHTHI JIMHEHHOH aaredpbl. MaTpuilbl, 1eHCTBUSA
HaJ MaTpULIAMHU.

Onpenenureny, UX CBOWCTBA U BBIYUCIICHHE. MaTpu4Has 3anuch
CHUCTEMBI JINHEWHBIX YPABHCHUM.

OO6patHasi MaTpulla U €€ BHIYHCIICHHE.

CucTeMbl TUHEHHBIX aNreOpandyecKux ypaBHEHHI, OCHOBHBIE O-
HATUSA U OlIpesieicHus. Penienyre cucTem JIMHENHBIX YPaBHEHUM
metonoM Kpamepa, metoiom 006paTHOM MaTpHUITBI

Pemienue cucrem IMHENHBIX ypaBHEHUI MeToioM ["aycca. Panr
Matpuusl. Teopema Kponekepa — Kanemn.

Meron ["aycca B IpOU3BOJIbHBIX CUCTEMAX JTMHEHUHBIX YPAaBHEHUM.
OnHOPOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsl. Bexropsl. JIunei-
HbIE OIEpaluy HaJX BEKTOpPaMH, UX cBoMcTBa. JIuHeiHOoe mpo-
CTPAHCTBO T'€OMETPUUYECKUX BEKTOPOB. IIOHATHE JTMHEHHONW KOM-
OuHanMM BEKTOPOB. JIMHEHHO He3aBUCHUMBIC U JMHEHHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca NpocTpaHCTBA FEOMETPUUECKUX BEKTOPOB. Koop-
IUHATHI BeKTopa. OpTOHOpMUpPOBaHHKIH Oasuc. KommnHeapHOCTb,
OpPTOrOHAJIBHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA. Y CJIOBUE Op-
TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE Mpou3BeieHne IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB

10

CMmemianHoe MPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qHCcIeHne 00beMa mapaieNienune[a ¥ MipaMubl. Y CJI0BUE KOM-
MJIAHAPHOCTU BEKTOPOB. BhIuncieHne CKaIsipHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEJCHUN BEKTOPOB, 3aJaHHBIX KOOPJIUHATAMU
B OPTOHOPMHPOBAHHOM Oasuce.

11

Jluneitnsle mpocTpancTBa. PasmepHocTs U 6a3uc TMHEWHOTO MPo-
CTPaHCTBA.

Martpuna nepexoaa ot 6asuca k 6asucy. [IpeobpasoBanue Koop-
JMHAT BEKTOpa NMpU M3MEeHeHuHu Oasuca. JIuHeiHble oneparopsl,
JeiCcTBUS ¢ IMHEUHbIMU oneparopaMu. CoOCTBEHHbIE BEKTOPBI U
COOCTBEHHBIE 3HAYEHUSI MATPHIIbI

12

Pa3znen 3. KommuiekcHble YHcJIa M MHOTOYJEeHBI MHOKECTBO
KOMILIEKCHBIX uncesn. QopMbl 3alIMCH KOMIUIEKCHBIX yucen. Jlei-
CTBUA HaJA KOMIIJICKCHBIMHU YU CJIaMH. Pa?,J'IO)KCHI/Ie MHOT'OYJICHA Ha
MHO>KUTEJH, OCHOBHAsI TEOpEMa anreOpsl

13

Pa3nen 4. AnHanuTnuyeckasi reoMeTpust
CucreMsl KoopauHaT. Pa3nuuHple TUIIBI ypaBHEHUN TUIOCKOCTH

14

Pa3nuuHble THITIBI ypaBHEHUH NPSMON HA TUIOCKOCTH U B IPOCTPAH-
CTBE

15

B3aumHOe pacnonoxeHue NpsMbIX Ha IUIOCKOCTH M B MPOCTpaH-
cTBE. BrIuncieHune paccTosHu MeX 1y IByMsl TOUKaMH, TOUYKOU U
npsiMOl. BbruncneHne paccTOsHMSI MEXKIY CKpELIMBAIOLIMMUCS
npsMbIMU. B3auMHOe pacnosiokeHue Iiockoctei. Brerancnenue
PAcCCTOSIHUN MEXAY TOUKOU U INIOCKOCTBIO

16

KpuBsie BTOpOro nopsjika X reoMeTpu4eCKue CBOMCTBA. Y paBHe-
HUS DJUIMIca, runepoosisl, napadonsl OOmiee ypaBHEHHE KPUBOU




BTOpOTrO nopsaka. [IpuBegenrne KpuBoil BTOPOro Mopsiaka K KaHO-
HU4YeCcKoMy Buy. [IoBepXHOCTH BTOPOro nopsiaka

4. Y4yeOHO-MeTOoAMYecKOe H MHGOPMAaLIHOHHOE o0ecrieyeHne

4.1. HopmatuBubie 10kyMeHTbl U OCTbI

@I'0OC 13.03.01. TennosHepreTuka M TEIJIOTEXHUKA (YPOBEHb OakajaBpuaTa), YTBEpPXKICH
npuka3zoM MunucTtepcTBa oOpazoBanus u Hayku Poccutickoit @enepamuu ot 28.02.2018 Ne
143

AxkanemMudeckuid yueOHbIH 11aH 1o HanpasieHuto moarotoBku: 13.03.01 TemnosnepreTrka u
teriorexauka. [Ipoduns: MHTEIEeKTyanbHbIe TEIUIOBbIe SHEprocucTeMsl. @opma o0ydeHus
— oynas. 2023.

Matpuua pacnpeaeneHuss KOMIETEHIIMN 110 HanpaBieHuto noarotosku 13.03.01 Temnosnep-
retuka u teriorexuuka. [Ipoduns: MuTennekTyansHble TEIIOBbIe SHeprocucreMbl. dopma
00ydeHust — ounasi. 2023.

Vka3 IIpesunenta Poccuiickoit ®enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-TEX-
HoJIoru4eckoro passutus Poccuniickoit denepanum».

[Tpuxa3z MunucrepcTBa 06pazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 yrBepxxaennn llopsiika MprUMEHEHHUs] OpraHU3alUsIME, OCYIIECTBISIIOIIMMHU 00pa3oBa-
TEJbHYIO JIeATEIbHOCTD, JJIEKTPOHHOT'O O0Y4YEeHHUS, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peaan3aluu 00pa30BaTeIbHbIX IPOrPaAMM».

4.2.  OcHoBHas JuTepaTypa

3abonotckuit B.C. JIunelinas anredpa u aHaauTHUECKas reoMeTpust (yueOHbI KOMIUIEKC):

yuebHoe nocobue, 2-¢ uza. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bsicuiee o6pa3zoBa-

Hue: OakajaBpuar).

Cupotuna U.K. JIuneitnas anre6pa u aHaTUTHYECKAsi TEOMETPHSI: MHTEPAKTUBHBINA KypC:

yuebHoe mocobue g By30B. CII6, M3a-o Jlans, 2022. 180 c.

. Kypc nexuuii no nuneiiHoi anredpe n aHaTuTHYECKON reomeTpun: yuebHoe nocoodue. // Kyn-
psasueB b.1O., Matsam B.1., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —

362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaekTponHslit pecypc.]

4.3. JlonoJiHUTeJbLHAs JUTEepaTypa

Kpatkuit xypc BbICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: yuel. - DNeKTpoH. JaH. -
MockBa:  JdamkoB u K, 2017. - 510 c¢.  [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3yoxoB B.I'., JIsxosckuii B.A., Maptsinenko A.U., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJIs1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Wnbun B.A., ITo3usak O.I'. Ananutnueckas reomerpus. M.: Hayka. I'naB. pen-us ¢pusuko-ma-
TeM. TuT-phl, 1988. 224 c.

beknemumes, /[.B. Pemenne 3ana4 U3 Kypca aHaIUTUYECKOM N€OMETPUM U JIMHEWHOU all-
reOpsl [DneKTpoHHBIN pecypc]: yued. mocodue - DneKTpoH. AaH. - Mocksa: ®usmarnut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

4.4. JjaexTpoHHBbIE 00pa3oBaTeIbHbIE PeCcypChl

[TpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
cTeMbI AucTaHIIMOHHOTO 00y4eHus: yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrka» IEKTPOHHBIX 0OpazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
POrPaMMBI:.

Hazanue DOP

JluneiiHas 1 BEKTOpHAs anredpa
AHanmTHYeCKasi TeOMETPUs
JIuneiinast anreOpa U aHAIUTH-
9yecKasi TeOMETPHSI

https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeeHUs PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICTHHBIMU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii LIEHTPOM YyueOHO-METOAUYECKO paboThI.

Ka)K,I[LIfI CTYACHT 06CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPAHUYCHHBIM IOOCTYIIOM K BHGKTPOHHOP'I

6I/I6JII/IOT6K€ MOCKOBCKOT'O ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/Ie MaTCpHrajibl B 3JICKTPOHHOM BHUIC, IIPCI-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «l{eHTp MaTeMaTn4ecKoro 00pa3oBaHUsD)

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

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

Ilone3urie y‘{e6HO-MeTO,I[I/ILICCKI/Ie u I/IHCbOpMaI_II/IOHHLIe MaTCpHraibl IPCACTABIICHBI Ha cairax;
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TGJICKOMMYHI/IKaLII/IOHHoﬁ CCTU «I/IHTepHeT» IJI1 OCBOCHU A

JMCIUILTHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5, JIneH3HOHHOE ¥ CBOOOIHO PACNPOCTPAHsIeMOe MPOTrPaMMHOE

o0ecrieyeHHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Enunblii peectp
(mpaBoob.Jiaia- (IMEH3HOHHOE, | POCCHUIICKUX MPOrpamMMm st
TeJIb) cB00OHO pac- 9BM u B/l (npu Hann4uun)
NpocTpaHsaeMoe)

1 | Astra Linux | OOO JInnen3snoHHoe https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433

TEXHOJIOI'M" 75



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoppeMeHHbIe npodeccuoHaIbHbIE 0a3bl JAHHBIX U HH()OPMAIMOHHBIE CIpa-
BOYHbIE CHCTEMBI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHUA NUCHUIIJIMHBI:

HaumeHoBaHue Cchblika Ha pecypce HocTynHocTh

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

ocTyrHa B cetu NH-
https://stackoverflow.co Hocty

Stack Overflow TepHeT Oe3 orpaHuye-

m/ .
HHUU
Undopmannonnsie pecypest Cetn | http:// www.consultant.ru | Tocymso
Koncynsrantlntoc
[Topran ®enepanbHbIX rocyaap- _
CTBCHHBIX O6p8.30BaTCJ'IbHBIX CTaH- http.//WWW.ngSVO.rU. I[OCTYHHO

JIapTOB BhICHIETO 00pa30BaHUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

JlaHb https://e.lanbook.com/ HocrtynHa B cetu UH-
TEpHET 0e3 orpaHuye-
HUMN

IPR Books https://www.iprbookshop | ocrynua B cetu UH-

ru/ TepHeT 0e3 orpaHuye-
HUM
IIpogdeccnonanbubie 6a3b1 JAHHBIX

ba3a qaHHBIX HAy4YHOMW AJIEKTPOH- http://www.elibrary.ru JoctynHo

HOI OnMbIIMoTeKN

(eLIBRARY.RU)

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

MOJIUTEMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (6ndamomerpu-
yeckas) 0aza JaHHBIX

5. MaTepuaibHO-TEXHUYECKOE o0ecriedeHUue TUCIIMIIIMHBI

MaTepI/IaJ'IBHO — TexHu4eckas 0aza YHUBCPCUTETA oOecrieunBaeT IMPOBEACHNEC BCEX BUI0B
3aHITHIA, IPETYCMOTPEHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUIaM U HOpMaM.

Kadenpa «Matematukay He pacrioyiaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHbIe ayTuTOpun U3 o0Iiero GoHaa YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Tpu HEOOXOIMMOCTH /17151 POBECHNUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHIA UCTIONb3Y-
I0TCSI KOMIIBIOTEPHBIEC KIACChl YHUBEPCUTETA.

6. MeToanM4ecKue peKOMEHAAUN

6.1. MeToauueckne peKOMeHAAIUM sl MPeNnoaaBaTe/is 0 OPraHu3anumn odyue-
HUSA

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAaHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECh H3Y-
YaeMbIi MU MaTepual He TpeOyeT KaKoh-Tr00 CIeHaTbHON (JIOTIOTHUTEIHHOW) TOATOTOBKU U
BIIOJIHE MOKET OBITh YCIEIIHO U3YyUY€H, €CIIU CTYACHTHI OyAyT MOCEHIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSATH JOMAIITHHE 33JaHHSI ¥ TIOJIb30BAThHCS (IIPU HEOOXOAMMOCTH ) CHCTEMOM TUTAHOBBIX KOH-
CyJIbTAlIMM B TEUEHHE KaXXJI0ro ceMecTpa. Boumrenmme B Kypc MaTeMaTHKU pa3Jenbl sSBIISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMs OHU NMPAKTHUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. FIX ocBoeHHE NMOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PeYb, YCIEIIHO MPUMEHITh HAKOIJICHHbIE 3HAHUS B MPOPECCUOHATBLHOM
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PEKOMEHAO0BATh CTYA€HTaM OCHOBHYIO H JOIOJI-
HUTEJIBHYIO JINTEPATYPY, a B KOHIIE CEMECTPA JaTh CIMCOK BOIPOCOB JI NOATOTOBKH K K3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUILTHHE CleAYyeT 0053aTeabHO MPOUH(OPMUPOBATH CTYACH-
TOB O BUJE B (pOpME MPOMEKYTOUHOH aTTECTAIIUU 110 AUCIHUILTIHE, CPOKAX €€ MPOBEACHUS,
YCIIOBHSIX JIOMYCKa K MMPOMEKYTOUHON aTTECTAllMU, IPUMEHAEMBIX BUAAX IPOMEKYTOUHOI'O KOH-
TPOJIAL.

N3noxenue TeOpeTUUECKOro mMaTepHualia JOJKHO CONMPOBOXAATHCSA WIUIFOCTPATUBHBIMHU
puMepamu, THIATEIIbHO OTOOPaHHBIMU MPETOAaBaTEeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PELIEHUH 33]Ja4l HE OTBJIEKAJIHU OT IJIABHOT'O: OCMBICIICHHS UJIEU U CYyTU IPUMEHS-
eMbIX MeTo10B. ClieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHHUST PaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUU U GopMyII.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPEMO/IaBATENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOAMYECKOE BBIMOITHEHHUE CTYJIECHTaMH HEOOIBIION caMOCTOs-
TETHHOMN padOThI B ayAUTOPUH ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepuara.

[IpenogaBaTens, Benymui MpaKTUYECKUE 3aHATHS, JOJKEH COTJIaCOBBIBATh y4EeOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IMHYIO0 CUCTEMY 0003HAUCHUM.

[IpenogaBatento ciaenyeT 10OMBATHCS CHUCTEMATHYECKON HEMPEPBIBHON pabOTHI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOAUMO BBISBIISITH CUIIBHBIX CTYJACHTOB U ITPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OIMMITHAZaX U KOHKYpCax.

CTyaeHT NOJKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPETOAaBaTeNsl B JOCTHKEHUN KOHEY-
HOTO pe3yNbTaTa: B MPUOOPETEHHUH OOYYAIOUIMMIUCS MPOYHBIX 3HAHHWM, YMEHUU U BIAJCHUS
HaKOIJIEHHON MH(pOpMAIIMel Jis peleHus 3a71a4 B MpodhecCuOHaTbHOMN NeITeTbHOCTH.

6.1.1. O0pa3oBarTe/ibHbIE TEXHOJIOTHHU

Bo3MosxHO npoBeieHNe 3aHATHI U aTTecTaluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbI JIMCTaHIMOHHOTrO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MateMaTHKa dIEKTPOHHBIX 00pa3oBatelibHbIX pecypcoB (DOP) (cm. m1.4.4).

[Topsimox mpoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTJIEIbHBIMU PacIio-
PSDKEHUSIMH ITPOPEKTOpa Mo y4eOHOU paboTe M/UiH LIEHTPOM y4yeOHO-METOINYeCKOil paboThl.

6.2. Mertoauueckue yKazaHus AJsl 00y4AOUIUXCS 110 OCBOEHUIO
AUCHHUIIHHBI

Pa3zpen: 3jeMeHTHI JIMHEHHOM anredpbl
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Martpuusl u onpeneaunrtenu. I[Ipexnae Bcero, CTy€HT J0JKEH MOHATh, YTO MaTpULIA —
9TO TabnuIa yncen (mpuyeM 3Ta TabJIuIa MOKET UMETh OJITMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, a
MOJKET OBITh U IPSIMOYTOJIBHO ), @ OIIPEJIEIUTEIb- 3TO YUCIIO, 3aIIChIBAEMOE B BUIE KBaIpaTHON
TaOJIULIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJPATHBIX MATpPHIL.

Crenyer o6paTuth 0c000€ BHUMAHUE HA ONEPAIIUI0 YMHOKEHUS MIPSIMOYTOJIBHBIX MaTPHUI]
U MOHATH, KAKUM TOJy4YaeTcsl HOPSAJ0K MaTpuUllbl — pousBeaeHus. OcOOEHHOCTh MaTPUIL TAKKe
COCTOHT B TOM, YTO MTPOU3BEACHUE MATPHUII HE TIEPeCTaHOBOYHO, TO ecTh AB = BA.Cnenyer 00s-
3aTeIbHO YOEAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIMNE 3a/IaUH.

BaxHbIM sBiIsIeTCS MOHATHE 00paTHOMW MaTpuilbl. Hamo 3HaTh ycrnoBHE CyIIECTBOBAHUS
00paTHON MaTpHIlbl U AIropuTM ee noctpoeHus. [locie ee BbunciaeHHs Lenecoo0pa3Ho AenaTh

TIPOBEPKy NPABUILHOCTH PEIeH s, BHITOIHUB onepanuio yMmHoxkeHns A 'A=E (momkna momy-
YUTHCS EAMHUYHAS MaTPUIIA)

[Ipu u3zydenuu onpenenurenei Halo0 YeTKO YCBOUTh NOHATUS MUHOPA, alre0panyeckoro
JIOTIOJIHEHH S, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA orpeaenutens. s OCBOCHUS TEXHUKH BbHIYHC-
JICHUS OTpeAeNuTeNel 1eaecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN ONMPENEIUTENb BbIIIE TPETHErO
MOPSIIKA, PACKPBITh €r0 Pa3IMIHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKCHHUE W TI0 CTPOKAM U I10
cron6uam. OOparute BHUMaHKE, KaKHe CTPOKH (CTOJIOIBI) IPEANOUTUTEIbHEE BRIOUPATH /TS pac-
KPBITHS OTIPEACIUTEIIS, 9TOOBI YIIPOCTHUTH €T0 BhrauciieHue. Oco0eHHO 3 (HEKTHBHO BHIYMCIICHHE
OTIpeAeNUTENSI C TOMOIIBIO AIEMEHTAPHBIX TPE0Opa30BaHUM, MPUBOISIINX €r0 K TPEYrOJIbHOMY
BU]TY.

[Ipu uzydeHuu pernieHuii cucTeM JTMHEHHBIX anredpanyeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHE, TIPEXK]IC BCET0, HA MOHSTHE PEIICHHS CUCTEMBI U YCIIOBHS CYIIIECTBOBAHUS PEIIIe-
HUW B 3daBUCUMOCTH OT COOTHOIIEHUS] MEXAY PAHIOM MaTpHULbl, PAHTOM PAaCIIMPEHHON MaTpUILIbI
CHUCTEMBI M YHCJIOM HEU3BECTHBIX U ypaBHeHUM. OOparvTe BHUMAHUE HA YCJIOBHS MPUMEHEHHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTenbHO pa3depuTe MpUMEPHI pelIeHHs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandeckux ypaBHeHHH metoaoM ["aycca (BBeneHue Oa-
3UCHBIX U CBOOO/HBIX MTEPEMEHHBIX).

Pa3nes: JDieMeHThI BEKTOPHOM aaredpnl

[Tpu m3yueHun naHHOW TeMbl OOpaTUTE BHUMaHUE Ha JHHEWHbBIE OMepaliy HaJ BEKTO-
paMu, Ha TOHSTHUS IMHEWHON HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/TaMEH-
TaJabHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasio-
JKEHHEe BEKTopa 1o 0a3ucy.

3HaTh onpeseNeHrne, FEOMETPUUYECKHUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOT'O U CMEIIAHHOTO
MIPOU3BENICHUS BEKTOPOB, (OPMYIIBI ISl UX BEIYMCICHUS B BEKTOPHOW U B KOOPIAMHATHOU PopMme.
O0s13aTeNbHO 3HATh M YMETh MPOBEPSITh YCIOBUS OPTOTOHANBFHOCTH, KOJJTMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3pnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stoMm pasznene, npexe Bcero, HaJl0 MOHSATh, YTO KOMIUIEKCHOE YHMCIIO SIBUJIOCH PACIlIU-
pEHHEM TOHSATUS JeUCTBUTENBHBIX YHCEN, 3HATh OMpeesieHne U TpU (POPMBI 3aMHCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U OKA3aTENIbHYIO), TEOMETPUUYECKYIO HH-
TEPIPETALNIO KOMIIJIEKCHOT'O YUCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM
KOMILIEKCHBIX YHUCENT 1 MHOYKECTBOM TOUYEK KOMIUIEKCHOM TUIOCKOCTH. 3HATh (hopmyiy Ditiepa.
KomruiekcHbie 9mciia MOKHO M300paxaTh C TIOMOIIBbIO BEKTOPOB HAa KOMITJIEKCHOM TUIOCKOCTH.
[ToaTOMY Omepanuu ClI0KEHUS U BBIYUTAHHUS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEICHBI K OTIepa-
LUSAM CIIOKEHHS U BBIUYUTAHUSI COOTBETCTBYIOLIMX BEKTOPOB.

Hamo 3HaTh 1 yMeTh BBITIOIHATE ONEpAIlid YMHOKEHUS, IETICHUS, BO3BEJICHUS B TTOJIOKH-
TENbHYIO CTENeHh KOMILJICKCHBIX YHCET, 3alIMCAHHBIX B TPUTOHOMETPUYECKOU (hopme, n3Brede-
HUS KOpHS N-OM CTEMEeHN W3 KOMIUIEKCHOTO YhcIIa.

Crnenyetr oOpaTUTh BHUMAaHHE HAa TO, YTO MHOKECTBO KOMILJIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTh JIt00ast anredpandeckast oneparus HaJl KOMIUICKCHBIMU YUCJIaMH HE BBIBOJIHUT
3a Mpeaenbl 00JaCTH KOMILIEKCHBIX YHCeT.
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Hano 3HaTh paznuvHbie BUABI PA3JI0KEHIS] MHOTOWICHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
IJia cpeii KOpHEe MHOTOYWICHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OyIyT
UCIIOJIb30BAThCS, HAIPUMEP, B UHTETPAIILHOM HCYHCICHUU TMPU BBHIYMCICHUU WHTETPATIOB OT
JPOOHO-PaMOHATBHBIX (DYHKIIHIA, TIPU PEIICHUU JIMHEHHBIX OIHOPOIHBIX AH(QepeHIIHaTIbHbIX
yYpaBHEHUU N-TO MOPSIKA C TOCTOSTHHBIMU KOA(PPUITUCHTAMH.

Pazgesn: Anaauruuyeckasi reoMeTpust

[Tpu M3y4eHUH aHATUTUIECKOU T€OMETPUU CIICAYET, MPEXKIC BCETO, MOHATh, YTO €€ 3a/1a4eil  sB-
JSIETCSl M3YyYCHUE TEOMETPUICCKUX O0BEKTOB MPH TOMOIIY aHATUTHYECKUX METOJIOB alreOphl U
MaTEeMaTHYECKOTO aHaln3a. B 0CHOBE TaKOTO MOAX0/Aa JICKUT METO KOOPIMHAT, BIIEPBBIC CHCTE-
MaTH4YecKH puMeHeHHbI P. Jlekaprom. OCHOBHBIE TIOHSATHS T€OMETPHUH (TOYKA, IPsSMasi, TIOC-
KOCTh) SIBIITFOTCSI HEOTIPEACIIEMbIMHY, U JJII UX OMHCAHUS MPUMEHSICTCS aKCHOMATHYECKUA Me-
TO/I, TO3BOJISFOIINN YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXK/Ty MHOKECTBOM TOUCK
PSIMOM U MHOXKECTBOM JIEHCTBUTENBLHBIX YHCET U, TAKUM 00pa30oM, BBECTU CUCTEMY KOOPIMHAT.
Hano yeTko ycBouTh pa3indHbie (OpMbI ypaBHEHHA MIPSIMOI U TUIOCKOCTH YMETh TIEPEXOAUTH OT
onHO# opmbl K apyroit. CienyeT OCMBICIHUTD U YCIENIHO MPUMEHSTh PEIICHUST KIACCHUECKUX
3a]]au aHAIUTUYECKON T'€OMETPHUH O B3aWUMHOM PACIOJIOXKCHUU NMPSMBIX U IJIOCKOCTEH, YMETh
OTIPEICIIATh YIJIbl M PACCTOSIHUST MEXKTY Pa3IUIHBIMU T€OMETPUICCKUMHI O0BEKTaMH.

OTMeTUM B 3aKIIIOYCHHUE, YTO YCIICITHOE U3YYCHUE TUCIMIUIMHBI « JIuHeitHas anreOpay,
nproOpeTeHNe HeOOX0IMMBIX KOMITETCHIINH, YMEHHI U HABBIKOB BJIAJICHUSI MATEMAaTUICCKHIM all-
naparoM TpeOyeT OT CTYJAEHTOB OOJBIION caMocToATeNbHOM padoThl. OOpaTuTe BHUMaHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSTEIbHYIO pabOTy B COOTBETCTBUH C y4COHBIM ILIa-
HOM, OOJIBIIIC YKCJIa YacOB, OTBOJMMBIX HAa BCE BUIBI AYJIUTOPHBIX 3aHSATHUI.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DoHJ OLIEHOUHBIX CpeACTB NpeacTanieH B [lpunoxenun 2 k paboueil mporpamMme U BKIHOYAET
pa3aens:

1. MeTobpl KOHTPOJIS ¥ OLIEHUBAHMS PE3YJIbTATOB 00yUEHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyIbTATOB O0YUYEHHUS

3. OueHouHsbIE CpeCTBA

3.1. Texymuit KOHTPOIH

3.2. [IpomexyTouHas aTTecTaus

13



Ilpunoycenue 1

1. TemaTu4ecKkuil IVIaH AUCHUILINHBI «JIMHeliHAA aJaredpay Mo HANPABJIEHUIO OATOTOBKH

13.03.01 Tens103HepreTuKa M TEMJIOTEXHUKA

[Tpodunp
HNHTesuIeKTyaIbHbIE TEIVIOBbIE JHEPrOCHCTEMbI
(bakamaBp)

Ounas popma o0yueHnus
I'ox nadopa 2023/2024

Buabl yueOHoii padoThl,

BKJII0YAsI CAMOCTOSITEIbHYI0 Buabl camocTosiTe/IbHOM PadoThI DopmbI
=9 arrecra-
= 5] paboTy CTYJIEHTOB CTyaeHTOB

Pazaen § S ’ 1107011
<)
8 = U TPY/10€MKOCThb B Yacax
n/n CP | KC
J | II/C | JIa6 C p K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pa3zpen 1. DineMeHTHI JIMHEHHOH aJI-
1.1 | redpw1 Matpuiipl, 1eiicTBUS Hal MaTpH- 1 3 2 2 3
LIAMU.
Onpenenureny, UX CBONCTBA M BBIYUCIIE-
HUe. MarpuuHas 3amuch CHCTEMbI JIMHEH-
12 | ypix YpaBHEHUH. 1 4 2 3 *
Boiiaua 3aganmii PI'P Ne 1 mo JuHeliHo#
aJreope .
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1.3

OOparHas MaTpulia U ee Bblunucienue. Mar-
pUYHAS 3allUCh CHCTEMbI JTMHEHHBIX ypaB-
HEHUH.

1.4

CucTeMbl TUHEHHBIX anreOpanvdecKux
ypaBHEHUM, OCHOBHBIC ITOHATHS U OIIpee-
JeHus. PerieHne cucteM JTMHEHMHBIX ypaB-
HeHui MetogoM Kpamepa, MeTogom oOpart-
HOHM MaTpHIIbI

1.5

Pemenne cucreM NTMHENHBIX YPAaBHEHUN
MeronoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnu.

1.6

Merton ["aycca B mpou3BOJIbHBIX CHCTEMaX
JMHENHBIX ypaBHeHUN. OTHOPOAHbBIE CH-
CTEMbI JINHEWHBIX YPaBHEHUM.
CamocrosiTeibHas padora Nel B ayauro-
PMH 10 JIMHEHHOM anredpe

1.7

Pa3nen 2. Bextopsl. JIuHeliHbIe omnepanuu
HaJl BEKTOpAMH, UX CBOWCTBA. JIMHEHHBIE
KOMOMHAIMKU BEKTOPOB. JIMHEWHO He3aBU-
CHMBbIE WM JMHEHHO 3aBHCHMEIC CHCTEMBI
BEKTOPOB.

Bbigaua 3aganuii PI'P Ne2 no BekTopHOii
ajreope.

1.8

[Tonsitue Gasuca. KoopauwHaTel BEKTOpA.
KonnuHaeapHOCTh, OPTOTOHATBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.

10
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1.9

CkansipHOE NPOU3BEJCHUE BEKTOPOB U €ro
CBOMCTBAa. BeKTOpHOE NPOU3BENECHUE ABYX
BEKTOPOB, €ro CBOICTBA.

11

1.10

CwmenanHoe MPOU3BEICHNE TPEX BEKTOPOB
M ero cBoicTBa. Brlunciienue oobema ma-
pajutenenumnena. YcClIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH M KOMIUIAHAPHOCTH
BEKTOpPOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Brerumnciienre ckaasipHOro, BEKTOPHOTO U
CMEUIaHHOTO MPOU3BEICHUIN BEKTOPOB, 3a-
JAHHBIX KOOpAMHATAaMH B OPTOHOPMHPO-
BaHHOM Oa3mce.

CamocrosiTesibHast pabora Ne 2 B aynuro-
PHMH 110 BEKTOPHO# ajredpe

12

1.11

Jlunelinple TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

Marpuma nepexoga ot Oa3uca K 0Oasucy
npeoOpa3oBaHUe KOOPAWHAT BEKTOpa IMpH
u3MeHeHuu 6azuca. CoOCTBEHHbBIE BEKTOPHI
1 COOCTBEHHBIE 3HAYEHUS JIMHEHHOI0 OIle-
paropa.

13

1.12

Pa3zpgen 3. KommjekcHble YMcjia H MHO-
rowieHbl MHOKECTBO KOMINUIEKCHBIX 4YH-
cen. @opMbl 3aMKMCH KOMILIEKCHBIX YHUCE.
Onepanuu HajJ KOMIUIEKCHBIMH YHCIIAMU.
PaznoxeHrne MHoOroujieHa Ha MHOXKHTEIH
OCHOBHas Teopema anreopbl

14

1.13

Pa3nes 4. AHanmmTn4yeckasi reoMeTpus
CucreMsl KOOpJAuHAaT. PasmuuHble THUIEI
YPaBHEHUH IIIIOCKOCTH

15
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Boinaua 3anauuii PI'P Ne3 mo apaaurTn-
YEeCKOH reoMeTpum

1.14

PasnuuHble THUNBI ypaBHEHUH MpsSMOM Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anMHoOe pacniosioxkeHue IpsMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Brruncienue pac-
CTOSIHUM MEXKIy JBYMS TOYKAMM, TOUKOU U
npsMoii.. BzanMmHoe pacronokeHue Iioc-
KOCTeH. BpluncieHue pacCTOSHUM MEXIy
TOYKOH U TNIOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B aynuro-
PMH 10 AHAJMTHYECKON reOMeTpHH

17

1.16

KpuBsie BTOpOro mopsijika ux reoMeTpuyde-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mnopsnaka. llpuBeneHue
KPUBBIX BTOPOTO TMOpSJIKAa K KaHOHUYE-
ckomy BuIy. [loBepXHOCTH BTOpPOIro TO-
psaka

18

dopMma aTTecTaluu

21

Bcero yacoB no fucuMiniinae

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenune noaroroBku: 13.03.01 «TemnosHepreTnka U TEIUIOTEXHUKA.
[Tpoduib: «MHTEMIEKTYyalIbHBIE TETJIOBbIE YHEPIOCUCTEMBIY.
®dopma o0yueHHs: OuHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JUJ1st KOHTPOJISI YCTIEBAEMOCTH M Ka4eCTBa OCBOCHUS JUCHUIUIMHBI HACTOSIIIEH MTPOrpaMMOit
IPEIYCMOTPEHBI CIETYIOIINE BHIIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. lllkana u KPUTEPHHU OLIeHUBAHUSA Pe3yJIbTATOB 00y4eHUsI

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

HpOMe)KYTO‘IHaH aTTeCranuusia 06yqa}om1/1xc;[ B (1)OpMC 9K3aMCHA MPOBOJUTCA IO pE3yJibTaTaM
BBINIOJIHCHHUA BCEX BUAOB y‘I€6HOI7I pa6OTBI, NpeaAyCMOTPCHHBIX y‘I€6HBIM IIJIaHOM I10 HaHHOﬁ AUCIU-
IUIMHE, IIPpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYHUICT'O KOHTPOJISL YCIICBACMOCTHU B TCUCHUC CC-
MCCTpa. OHGHKa CTCIICHU JOCTHXXCHMUA O6y‘laIOH_[I/IMI/IC$I IUIaHUPYEMBbBIX PE3YJIbTATOB 06yquI/m 10
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM IKCIICPT-
HOM oneHkH. Ilo uroram HpOMeX(YTOQHOﬁ aTTeCTalluu 1o JUCHHUIIIIMHE BBICTABIIACTCA OLICHKA «OT-
JIMYHO», «XO0POLII0», «YAOBJIICTBOPUTCIIEHO» WU «HCYNOBJIICTBOPUTCIIBHO)).

IIkana oueHNBaHUA Onucanne

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKM CTY-
JAEHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
nporpaMMoil quctUIuinHbl. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSMH, YMEHUIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsX MOBBIIMICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs] NpPU TEepPeHOCe 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aJa4H.

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
Xopowo JAeHTa K NPOMEKYTOYHOH aTTecTalMu, IPEIyCMOTPEHHBIE
porpaMMoil JuciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB IT0KA3aTEJIsIM, IPUBEICHHBIM B
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TabynLax, onepupyeT NpUoOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU,
HaBbIKaMU. B To e Bpemsi npu 0TBeTe T0MyCKaeT HECYIIECTBEH-
HBbI€ TOTPEIIHOCTH, 33/1a4d pelIaeT C HeAoYeTaMH, HE BIIHAIO-
IIUMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUS NMOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpaMMoil AucuuIuMHbl. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIIaX, ONEpUPYET NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Gop-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTaluell U BBIBOJAMHU, B PEIICHUM 3a7ad MOTYT
COJIePIKATHCS IPyObIe OMIMOKH. J[71s1 moTydeHus TPaBHIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

HeynosnersopurensHo

He BbinosnHEHbl 00s13aTe/IbHBbIEC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
nporpammont aucuurinHbl, UM cTyneHT neMoHCTpupyer He-
II0JIHOE€ COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB IPUBEICHHBIM
B Ta0JInIaX, JOMYCKAIOTCS 3HAUNUTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHWI, YMEHHMI, HaBBIKOB IO POy IOKa3aTelew,
CTYJECHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPHU-
POBaHUU 3HAHUSAMHU U YMEHUSIMU.

3. OneHo4YHbIE CPpeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

1 Konrtponshas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIS pelleHus 3a7ay
OTIpEeINIEHHOr0 THMa MO TeME WU pa3-
neny

KoHnTposnbHbIe 3a1a-
Hus (mpumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHMS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIK 33J]aHUd 10 MOAYJIO WM JAMCLHU-
IUIMHE B LIETIOM.

Kommiekr  3amanwmii
JUTs1 BBITTOJTHEHUS pac-
YeTHO-TpapUUECKON
paboTbI
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YcerHblit onpoc co-

CpencTBO KOHTPOJIS, OPTraHN30BaHHOE KaK
crienuaibHas Oece/ia neIarorndeckoro pa-
OOTHHMKA C OOydYalOUIMMCS Ha TEMbI, CBS-

Bompocsl o

OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI
oOyJarolerocsi 1o OINpeAeIEHHOMY pas-
JieNy, TeMe, pobiaeme U T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect MO3BOJISIFOIIIAS aBTOMAaTU3UPO-
4 Bapuanr tecra
(T) BaTh IPOLIENAYPY U3MEPEHUS YPOBHS 3Ha-
HUW 1 YMEHHUH 00yJaromerocs.
5 | Dx3ameHnanuonHbie | CpecTBO TMPOBEPKUM 3HAHUW, YMEHHUH, | DK3aMEHaIlMOHHBIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMILJICKC T€O- | OMJIETHI.
(9B) PETHUYECKUX BOIPOCOB, 3ajad, IpaKTHue-

CKHX 3aJIaHUM.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPECTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3aJ1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOSHUST 00YJaIOIIUMUCS Pa3IeiioB
JUCUUIINHBL, ipueM PIP.

Coaep:xanue pacueTHO-Tpadguyeckoii padoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajareope.

Kpartkoe copeprxanue pacueTHO-rpaduueckoi paboThI:

Matpuusl u onpenenutenu. PemeHue cucteM JUMHEMHBIX anredpandeckux ypaBHEHHI MeToaMu
["aycca, Kpamepa u 0O6paTHOl MaTpuUIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE NTPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMeTPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHHUN NPSAMON U INIOCKOCTH. B3auMHOE pacnosiokeHue MpsMbIX Ha TUIOCKO-
CTH, ITOCKOCTEM B MIPOCTPAHCTBE.

KoMmmiiekT 3aganui

JJIsl BBINIOJTHEHUs pacdyeTHO-rpadudeckux pador (PI'P)
no aucturuiiae «JIuneiinast anredpay»

PI'P Nel, yacts 1

-11 0 2 0 2
3ananue Nel. lanbt matpunet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

Boimonauts geiicteus: A2 +8BT .

3aganme Ne2. TTpoaomkuTh nanHOe MaTpudHoe paBencto (2A+3B)° —4A* —6AB=...
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Y TIPOBEPUTH €r0 Ui MaTpull 4 U B U3 nepBoro 3aJaHusl.

3aganue No3. BEIUMCINTE ONPEaeUTEINb ABYMsI CIIOCOOAMU: Pa3IoKEHUEM TI0 TIEPBOH CTPOKE U
pa3JIoKEHUEM 110 IEPBOMY CTOJIOLY.

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

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH oOpaTHYIO MaTpuily. CienaTh IPOBEPKY.

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

3aganue No5. Pemuts matpuunoe ypasaenne AXB =C (maiitu X). Caenars npoBepky.

SRR R

3aganue No6. HailTu panr MaTpuisl.

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

PI'P Nel, 3apaHusi IO pEeLICHHMIO CHCTEM JIMHEHHBIX aJIre0pan4ecKux ypaBHeHHH

3ananue Nel. Pemuth cucremy meronoMm Kpamepa. Chenate IpoBepKy.

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

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIbL.

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

3ananue No4. Pemuth HEOTHOPOIHYIO cucTeMy MeToaoM ['aycca. HaliTu ob1iee peieHue u 4act-
HOE pellleHue.

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

3amanne NoS. Pemuth oHOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
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2X, +6X, —9%; -9%, =0
4%, —5X%; +X, =0

3X +3X, = 7%, —4Xx,=0"
X, —3X, +2X, +5%, =0

PI'P Nel, vacts 2
3asanue Nel. Tlokasath, 4To BEKTOPHl M, N, P 00pa3yroT 6a3uc B IPOCTPAHCTBE U PA3I0KUTH

BekTOp a 1o aTomy b6asucy: M =(1,-1,2),n=(2,0,3), p=(-2,-11),a = (5 —4,13).

3aganue Ne2. Jlaubsl BekTopsl M u N . BBIACHUTH — KOJUTMHEAPHHI JIM BEKTOPLI A U b .

m=(28,—8,8),N=(-216,—6), a=2m-+n,b=2n—m.

,ecm |M|=642,|n|=2, (m/,\ﬁ) =135", a=6n-m.

3amanne Ne3. Haiitu |§

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

3aganue No5. Ilpu kakux 'x" BekTophl A u D nepnenmuxymnspHsl?

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

3aganue Ne6. Haiitu miomaas napauienorpaMma, IOCTPOEHHOTO Ha BekTopax a u b .

a=2m-5n,b=m+n,|m =12, |n|=3, (m?ﬁ)=g.

3

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

3ananune Ne8. Jlansl BekTopbl &, D, C . BbIsCHUTE — KOMIUIAHAPHBI JIH BEKTOPHI. ECiiM BEKTOPBI He

KOMIUJIaHApHBI, TO HaWTH 00BbEM Iapajiiejcenuieaa, MoCTpOCHHOTO Ha BEKTOPax 5, b, Cu orpenc-

JUTB — KaKyI0 TPOHKY OHU 00pa3yIoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nmuneltHOTO OmepaTopa A4 3aaHbl 00paskl 6asucHeIX dnemeHToB A€, AE,, A€,
. 3anmcarb Matpully oneparopa 4 B 6asuce €, €,, €, u HaliTu oOpa3
JNeMeHTa X .

Ae, =7¢e +3¢e,—-2¢e,, Age,=¢€ —-€,+4e,, Ag,=28 +2¢,+3¢€,,
X=2¢ —4¢e,+¢€,.
3aganue Nel(. Haiitu coOCTBEHHBIE 3HaUEHUS U COOCTBEHHBIE BEKTOPBI JINHEHHOTO Oneparopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oazuce mMaTpuueit A= 7 o

PI'P Ne 1, yacrp 3
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3ananue Nel. Tlpamas |, mpoxoaut wyepes Touky A mapamiensho BekTopy (. Ilpsamas |, mpo-

XOJMT Yepe3 TouKy B meprnenaukyssipHo Bektopy N . Haiitu Touky nepecedeHus mpsiMbIX U yroo

mexay aumu, ecmn - A(3;5), 7 (1;3), B(0;5), n(-3;4).

Bananue Ne2. [lana npsimast |, . Ipsimast |, mpoxoaut yepes toukun A u B. Haiitu paccrostnue ot

ToukH nepeceuenus npsmeix |, u |, 1o opsmoii |, .
1 2 3

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

3ananue Ne3. Haiitu paccrosnue ot Toukn M, 10 mmockoctu «, npoxonsiuei uepes Touxy A

nepnenauKymspuo Bekropy N, ecm M (0; 1;7), A(2;-1;4), N (6; 22; -3).

3ajanue Ne4. Haiitu yrosi Mex 1y INIOCKOCTBIO (X M INIOCKOCTBIO [3 , IPOXO/SILEH Yepe3 TOUKH

A BuC,ecmu a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganne NoS. 3amucarh KAHOHMYECKHE YpaBHEHUS MPSIMOM, 3aJaHHON OOIMMHU ypaBHEHUSIMHU.

X+2y-9z2-10=0;
3x+4y+8z-24=0.

3aganve No6. Haiitu Touky nepecedeHus npsamoii | W mockocTn ¢ W yroa Mexmy HUMU.

I:XLZ:X:Z—_l; a:Xx+2y—-3z-12=0.
3 4 -2

Bananue Ne7. Ilpsmas |, mpoxoaur gepes touku 4 u B. Ipsimast |, mpoxoaut uepes touxy M
MePIeHUKY/IPHO ocKocTH ¢ . Haiitu yron mexny npsimbivu |, u |, 1 BbIsicHUTD — Jiexat in

OHH B OI[HOI\/’I IJIOCKOCTHU HUJIM CKPCHIUBAIOTCA.

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

x+3)% Yy’
3ananue Ne8. Jlnisg qaHHOW KpUBOM % + ;—5 =1 yka3aTth QOKYCHI, SKCIIEHTPUCHUTET, TUPEK-

Tpuchkl. IlocTpouts KpuBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHI.

Baganne Ne9. IlpuBectu ypaBHerue kpuBoit 9X> —25y° —18x+200y —616 =0 k xaHoHHUe-
CKOMY BUJ1Y U TIOCTPOUTH KPHBYIO.

KonTposabHble 3aqanus (mpuMepbl)
Bapmuanr.

1. HaiiTu 3HaYeHnss MAaTpUYHOTO MHOTOWIeHa F (A)

f(x)=—x"+2x* —x+3,A:(_1 OJ
3 2
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-2 0 8 1 -5

2. Haiitu paHr mat Wbl IPUBCACHHUECM K CTYIICHYAaTOMY BH
2 PULEL I y yBIY| o, o o s

11 -3 13 5 17

1 2 1
3. BBIUHCTHUTE OIpe/IenUTeNb MPUBEACHUEM K CTYTICHIATOMY BUIY 3 5 3
2 7 -

4. Haiitu Mmatpuiy, oopaTHyto maHHOH (a). PemmTs MaTpuaHoe ypaBHeHUE (0)

bz 1 1 2 2 3 5
@ 2_75 _31 (6)£—3 4}DX=£3 1 oj

5. Pemmnth cucteMy ypaBHeHWH. YKa3aTh 00Iee U OTHO YaCTHOE pelIeHue (a).

Pemuts cructemMy ¢ momoIipio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

4%, +9X, —5%, —8x, =5 X, +2X, + %X, =5
() 13X, +7X, —2%, —4x, =4 (6) 43% —5X, +3X, =—7
2X, +5X, + X, +3X, =3 2X + X, — X, =13
Bapuant
1. Pacnucarts paznoxxeHue BeKTOpa X 110 BEKTOpaM 6, a,F
x={5-12,1}, p={1-30}, q={1-11}, r={0,-1,2}

2. KonnuHeapHsl 11 BEKTOpsl P 1 (?

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

3. Jlana nupamuza ¢ BepimHamu B Toukax AAAA, .
A(-2,4,8), A, (4,-1,2), A(-8,7,10), A, (-3,4,-2)
Haiirn:

a) yron mexy peopamu A A, , AA,

0) 00peM mIpamMuIbI

B) UIMHY BBICOTHI OITyIIIEHHOW Ha rpanb A A A,

I') HAlTH JUIMHY MEIMaHbI, POBEJECHHYIO U3 Bepunubl A K peOpy A, A

4. Beruyucianurtb miomaab rnapajuiejiorpamma, NOCTpOCHHOTO Ha BEKTOPAx au b O — yrojl MEXJy BEKTO-

pamu 6 I/Ia
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Bapuant

1. Haifn paccrosinme ot Touku M 1o miockoern (M;M,M,):
M, (-9;10;2), M, (0;7;-4), M,(4,8,-1), M;(-2;1,3)

X+y+z-2=0
X—y-32+6=0

2. Bemmcats KaHOHHYECKOE ypaBHEHHUE TPSMOA: {

X-2 y-3 z+1

uX+y+2z-9=0.
1 —4

3. HaiiT Touky mepecedeHus mpsMoi 1 TIOCKOCTH:

x—1 z
4. Haiiru Touxy P, cummerpuunyro touke P otrocurensno npsmoii | : P(O; -1 3) 1/1 o - ll =1

5. Hamucathb ypaBHEHHE TUIOCKOCTH O TIpoxojsiiieii uepe3 touky M, u meprenaukymspro npsAMoit
(M,M,): M,(3;2;0), M, (415), M,(2-L4).
6. HaliTh KOCHHYC yIJIa MEXAY ITIOCKOCTAMH O U O, !
o, :3Xx—y+3=0, ,: Xx-2y+5z-10=0
BapuanT 3a1aHuil NIPOMEKYTOYHOI0 TECTA
-1 7 2 4

-8 2 -6 -3 -13
1 83 13 5 17

1.1. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHLY

1.2. Pemuth MaTpuuHOE YPABHEHUE 1 -2 X = 2 35
- P yp -3 4 3 1 0

X, +2X, +X; =5
1.3. Pemmuth cuctemy mo gopmynam Kpamepa 3%, —5%, +3%; =7
2% + 77X, —%; =13

2.1. Hanicats pasnoxeHHe BEKTOpa X 1o BEKTOpaM p,q,r X = {5, —12,1} , 5 = {1, -3, O} ,

q={1-11}, r={0,-12}

2.2. BBIUKCIUTS IUIOMIA/Ib MapaiiesorpaMma, MOCTPOSHHOTO Ha BEKTopax a u b a — yron Mmexmay

BEKTOpaMH P H

a=2p+q, b=p-3q Ip|=2, [q]=2, o=

a=2p+q, b=p-3q, lp|=2, %
2.3. lana mupamua ¢ BepummHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A,(-5,1,0)
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Haiiti yimHy MeanaHsl, TPOBEICHHYIO U3 BepInHBl A K pedpy A, A,

X—-2 y-3 z+l

3.1. Haiiti TOUKy nepece4eHus NpsMoil 1 MIOCKOCTH: U X+y+2z2-9=0.

1 4
3.2. Haiitu Touky P, cummerpuuHyio Touke P oTHocuTenbHO mpsMol | : P(O; —1;3) u
x1_y_z
1 -1 1

3.3. HamucaTth ypaBHEHHE IUIOCKOCTH ¢ TPOXOJIIed uepe3 Touky M, W HepHneHIuKYISIpHO

npsaMoit (M;M,): M (3;2;0), M, (415), M,(2-14).

4.1. Jlana kpuBasi BTOPOTO MOPSAAKA Xx° +4y® —12x+16y+16 = 0. [ToydnTh KAHOHUYECKOE YPABHECHHE

KPUBOU U ITIOCTPOUTH .€€

! ! !
4.2. CoctaBUTh MaTpHIly Iepexojia oT 0asuca e ,e,,e, kK 6a3ucy e ,e, e, , €ciiu
8 =26 +6,+6,;, € =6 —€,+6,; 6 =6 +26,+6,

Kpurepum ouenku:

- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYJICHTY, €CJIM OH PEryJISIPHO B TEYEHUE CEMECTPA MPEACTABIISLII
pelleHus 3a/1a4, BHITOJIHUI MOJHOCTBIO BCE 3a/1aHUS U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEPEryJISIPHO B TEUCHHE CEMECTpa Mpe-
CTaBJIsUT PELICHUs 3a]a4, BBIIOJIHUI 33/1aHUs HE TIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

Jlist ipoBeieHNsl TEKYILEro KOHTPOJIS 3HaHUH CTY/IEHTOB B IUCTAaHIIMOHHOM (popmMate B paz-
paboTtanHbIX Kadenpoil «MaTemaTrukay OHJIAHH-Kypcax MMEIOTCS POMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

3.2. [Ipome:xyTOUHAS aTTeCTALMS

[TpomerxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU dopme.
Bpems a1 noAroToBKM 0TBETa Ha BOIPOCHI HE Oosee 45 MuUH.

buner BkIto4yaeT TeopeTHUECKUI BOIPOC U 3a/1auH.

KoMruiekThl 9K3aMeHaMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTukay.
TunoBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

KommuiekT Bonpocos
o auciuminHe «J/Iuneiinas ajaredpa»

Matpu1ibl, TUIIBI MATPHIL.

Onepaunu ¢ MaTpulLlaMu, UX CBOICTBA.

YMHOK€EHNE TPSIMOYTOJIbHBIX MaTPHLL.

MarpuuHnasi popma 3aruc CUCTEMbI TMHEHHBIX aNreOpandyecKux ypaBHEHHH.
Onpenennurenu U X CBOWCTBA.

[Tonsitue onpeaenurens. MUHOPHI U anredpanyeckue JOMOTHEHHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHUH, OCHOBHBIE TOHATHS U ONPE/ICICHHUS.
[TpaBuiio Kpamepa pemiennst cucteM JIMHEWHBIX ypaBHEHUI.

OOpartHast MaTpHIa U e€ BEIYUCIIEHHE. Y CIIOBHUE CYIIECTBOBaHUS 00paTHOM MaTpPHIIbI.
10 Pemenue cuctem TMHEHHBIX alreOpandyeckux ypaBHEHUI METO0M OOpaTHON MaTpHUIIbL.

LCoNoRWDE
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11. Meron I'aycca pemieHns CUCTEM JIMHENHBIX YpaBHEHUM.

12. Pemmenue npon3BOJIBHBIX CHCTEM JIMHEWHBIX YpaBHEHMI MeTOoI0M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanennu.

14. OnHOpoaHBIE CUCTEMBI JUHEHHBIX ypaBHeHHI. Kputepuii CcymecTBOBaHUS HETPUBHAIBHBIX pe-
LIECHUM.

15. TlonsiTe BEKTOpa M IMHEWHBIC OTIEPAIMK HAJl BEKTOPAMH, CBOMCTBA OINEpaIui.

16. JIuneitnasi KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD M JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii mu-
HEWHOU 3aBUCUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIii 0a3uc. Pa3noskeHnne BeKTopa 1mo BeKTopam Oasmuca.

20. YnopsimoueHHasi Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE ¥ CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Huce.

22.YcnoBusi OPTOrOHAIbHOCTH, KOJUTMHEAPHOCTU M KOMITJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPUIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cuctemsl koopauHat. JlekapToBbl IPSIMOYTOJIbHbIE KOOPAWHATHI Ha IJIOCKOCTH M B MIPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAMHAT.

PaznuunbIe TUIIBI YPaBHEHUH IIJIOCKOCTH M IIPSMOM.

Brruncnenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKON U MPSIMOM, TOUKOH U IJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMU.

Brruncnenue yrioB MeKIy AByMsI IPSIMBIMU, IIPSIMOU U IUIOCKOCTBIO, IBYMSI ITNIOCKOCTSIMH.
KpuBble BTOpOro nopsiika HMX reOMETPUYECKHE CBOMCTBA M ypaBHEHWs. lIpuBeneHue KpuBou
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. KanoHmueckue ypaBHEHUS 3JUTHIICA, TUTIEPOOITBI, TapadoITkL.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs CQepbl, SJUTATICONUIA, KOHYCOB, TUIIEPOOIONIOB, ITapaboIOnI0B.

Noakown

Tunosbie BapuaHThI OUJIETOB
1o qucuuiuivee «JInneitnas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
Huctunnuna «JIuneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Omnpenenutenu U UX CBOWUCTBA.
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12 -1 2
2. PemmTh mMaTpuuHOE ypaBHEHHE XB=A, ecnu Az(2 J, Bz( 0 J.

X +2%, =-1
4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10). [IpoBepuTh — KOMILTAHAPHBI JIK OHH.

3. Pemmuts cuctemy MeTO10M 0OpaTHOM MaTPHUIIBI {

Eciu HeT, HaliTH 00beM MapasuleenuIe a, IOCTPOEHHOro Ha BEKTOpax a,b,c.
5. Haiitu yrom Mexay Bektopamu a=(L-2,-2) u b =(2,0,1).

YTBepxkaeHo Ha 3acenannu Kadenpsl MareMaTuku « 03» 05 2023 r., mporokoa Ne 10

530( Ca,/cf% /

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

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTuka»
Hucnunnuna  «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas komOuHanus BekTopoB. baszuc. KoopauHars! BekTopa.

12 -1
2. BuI4ucauTh onpeaenuTens Matpuibl C=A", ecim A=(3 1 0 |.
011

4x; —2Xy +3%3 =12,
3. Pemmre cucremy ypaBHeHUN MeTo1oM ['aycca { x, +5%, —3x%; =1,
2% +3Xy —2%3 = 3.
4. Tlokazatp, 4TO BEKTOpHl M =(1,-12), n=(2,0,3), p=(-2,-11) 0Opa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHUe mpsiMoii  —2x+3y—5=0. HamucaTe: ypaBHEHHE PSIMOI C YTIOBBIM KO-
s duLMeHTOM; ypaBHEHHE IPSIMON B OTpE3Kax; HOPMalbHOE YPaBHEHHE MPSIMOM.

YTBepkaeHo Ha 3aceqannu kKadeapsl MatemMaTrku « 03» 05 2023 r., mporokos Ne 10
ﬁm?( 64@4//% /

JUist mpoBeIeHUs IPOMEKYTOYHOT'O KOHTPOJISI 3HAHUH CTYIEHTOB B TUCTAHLIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIaH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.

H.o. 3aB. kadenpoit H.B. BacunneBa /

28



