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1.  Heuau, 327244 ¥ IVIAHUPYeEMbIe Pe3yJIbTaThbl 00y4eHHS 110
AUCHHUILINHE

K OCHOBHBIM ye1sim OCBOCHUS TUCHUILTHHBI «JInHEelHast anredpay clieayeT OTHECTH:

- BOCITUTaHUE Y CTYACHTOB O0IIe MaTeMaTH4YeCKOU KYJIbTYPHI;

- npuoOpeTeHue CTYICHTaMH IIIUPOKOTO Kpyra MaTeMaTHYeCKAX 3HaHUH, YMEHHUH U HABBI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYICHTOB K HHIYKTHBHOMY M JEIYKTHBHOMY MBIIUICHHIO
HapSy ¢ pa3BUTHEM MaTeMAaTUYECKOW UHTYHIIHH,

- YMEHHE CTYJCHTaMH Pa3BHBATh HABBIKK CAMOCTOSITEIIPHOTO U3yYCHUs YUeOHOH 1 Hayd-
HOW TUTEpaTyphl, COJAEPIKAIICH MaTeMaTHIECKIE CBEICHUS U Pe3yIbTaThI;

- IOJTOTOBKY CTYJICHTOB K JICSITEIPHOCTH B COOTBETCTBUH C KBATH(DHUKAIIMOHHOM XapaKTe-
PUCTHKOI OakaiaBpa 1o HalpaBJICHHUIO, B TOM YHciie (POPMUPOBAHHE YMEHUH UCIIOIE30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METOBI B TPO(HECCHOHAIBHOM JeSITeTbHOCTH.

- MOATOTOBKY BHICOKOKBAIM(DUIIMPOBAHHBIX KAJIPOB, BOCTPEOOBAHHBIX B YCIOBUSAX IH(]-
POBO# TypOYJIEHTHOCTH M BBICOKMX TE€XHOJIOTHYECKUX PHCKOB COBPEMEHHOU MU(POBOI SKOHO-
MUKH.

K oCHOBHBIM 3a0auam OCBOCHUS TUCIHUIUTUHBI «JIMHEHHas anredpay clieAyeT OTHECTH:

- OCBOGHHUE CTY/ICHTAMU OCHOBHBIX MOHSTHIA, METOJ0B, (OPMHUPYIOMIMX OOIIYI0 MaTeMa-
THYECKYIO IMOATOTOBKY, HEOOXOIUMYIO ISl YCIEITHOTO PEIICHHS TPUKIIAIHBIX 3a71ay;

- (hopmupoBaHme y CTyaeHTa TpeOyemMoro Habopa KOMIETEHIIHMI, COOTBETCTBYIONIUX €r0
HAIPaBJICHUIO TIOATOTOBKU M 00ECIICUNBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue no mucuMiuiMHe «JIuHeiHas anreOpay» HampaBieHO Ha (OpMHUpPOBaHHE Y 00ydaro-
mmxces cienyronmx komnereHuid B coorBercTBUU ¢ GI'OC 15.03.01 «MammHocTpoeHuE,
YTBEPKIEHHBIM MTpuKka3zoM MunoopHayku Poccun ot 09.08.2021 N 727:

Koa m HaumeHnoBanue KoOMIeTEHII NI NHauKaTopbl 10CTHKEHUST KOMIIe-

TeHIHH

OIIK-1. CiocobeH pemath 3aaauu mpodec-
CHOHAIBbHOUI ACATCIIBHOCTH, ITPUMCHSS MC-
TOJIBI MOJICIIMPOBAHMS, MATEMAaTHIECKOTO
aHaJIM3a, eCTECTBEHHOHAYYHBIC U OOIIEMHKE-
HEpHBIC 3HAHHS

NOIIK-1.1. IlpuMeHsieT ecTeCTBEHHOHAYY-
HBIE ¥ OOLIICHH)KEHEPHBIE 3HAHUSI, METOIbI
MaTEMaTHYECKOI0 aHaJIM3a U MOJIEIUPOBAHUS
IIPU PELICHUN IPOPEeCCHOHANBHBIX 3aau

NOIIK-1.2. JleMOHCTpUpPYET HaBBIKH MCIIONb-
30BaHMs 3HAHUN (PU3UKU U MAaTEMaTUKU IS
pelIeHns 3a/1a4 TEOPETUUECKOT0 XapaKTepa B
poeCCHOHATILHON 1EATEIbHOCTH

2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMmMbl

JucnurniauHa OTHOCHUTCS K o0s3aTenbHOM yactu Oyoka b1: Monyne «Maremarnueckue u ecre-

CTBCHHO-HAYYHBIC NUCHUIIJIMHBD.

E€ nzydyenue oGecreuynBaeT n3ydyeHnue JUCITUTIINH:

B ob6s3amenvroul wacmu:
- MaTeMaTUYECKUN aHaJIN3;
- (husuka;
- nudepeHnmanbHbIC YpaBHEHNUS,
- TeOpeTUYecKasi MEXaHUKa;
- DJIEKTPOTEXHUKA U IEKTPOHHUKA;



- COIPOTHUBJICHHE MATEPUAJIOB;

- Teopusi 00pabOTKH MaTEPHAIIOB JABJICHUEM;

- OKOHOMUKaA U YIIPABJICHUC MAIIUHOCTPOUTCIILHBIM MTPOU3BOJACTBOM;

- OCHOBBI MAaT€MaTHYECKOTO MOJICITMPOBAHUS TEXHOJIOTHYECKHIX TPOIIECCOB.
B uacmu ¢hopmupyemou yuacmuuxkamu o6pazo8amenbHblX OMHOUEHUI!

- OCHOBBI TPUOOTEXHHKH.

3. CTpykTypa u coep:KaHue TUCUUILIHHBI

OO01mast TpPyA0€MKOCTh JUCIUTIIIMHBI COCTABISAET 3 3a4eTHbBIE eNUHUIIBI -108 yacos.

3.1. Buabl yueOHoii padoThl M TPYI0EMKOCTh

. KoanuecrBo
n/n Bup yuye6Hoii padoThi 4ACOB Cemectp 1
AyIMTOpPHBIE 3aHATHS 48 48
B ToM guce:
Jlexuun 16 16
1.
CemuHapcKue/mpakTHIECKUE 3aHATHS 32 32
2.
JlaGopaTopHble 3aHATUS - -
3.
CamocrosiTesibHast padoTa 60 60
IIpoMeskyTOUHasI aTTeCTALUS
3K3aMEH iC) C)
Hroro 108 108

3.2. Temaruuyeckui IJIaH U3yYeHUS TUCIUTLIHHBI

Pa3smemién B npuinoxxenuu 1 x paboded mporpamme.
3.3. Coneprkanue pa3iesioB TUCHUIINHbBI
Beenenue

[Ipeamer, 3agauu U conepxaHue TUCHUILIUHBL. OCHOBHBIE TAIbl PA3BUTHUS AUCIUIUIMHBIL.
CtpykTypa Kypca, ero MeCTo U poJjib B IOATOTOBKE OakaiaBpa, CBA3b C IPYTUMH IUCHUIUITMHAMU.

Paszgea 1. DiieMeHTHI JIMHEHHOH ajredpbl

Tema 1. MaTpuusl 1 onpeneIuTe 4.

ITonstue matpunel. Buasl Matpun. [efictBus Hag MmaTpunaMu. Onepanyy HaJl MaTpULIAMH
U ux cBoiicTBa. Ormpenenureny, UX CBOWCTBA U BbiuncieHus. [louatus MuHopa u anrebpanye-
CKOT'0 JIOTIONIHEHUs. PasnoskeHue onpeaenuTens 1o JIeMeHTaM CTPOKU WK cToj0ua. Beraucie-
HUE ONPENEIUTENIEH Pa3INYHOrO MOPAIKA.



OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUS. DJIeMEHTapHble nmpeoOpa3oBaHUs MaT-
puw. [TpuBeneHne MaTpuIlbl K JUAroHaIbHOMY WIH TpanelueBUIHOMY BULy. Matpuunas ¢popma
3aMMCH CUCTEMBbI TUHEHHBIX anreOpandecKux ypaBHeHHUH. PaHT MaTpuiib!.

Tema 2. Pemienne cucTeM JJUHEHHBIX aJIre0pandecKuX ypaBHEeHHU.

Cucrembl TMHEHHBIX alreOpanvecKux ypaBHEHUH, OCHOBHBIC TOHATHS. Pemenue cucrem
JTUHEHHBIX ypaBHeHUH MeTonoM Kpamepa, MeTtogom oOpaTtHO MaTpuilsl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanennu. Penmienne npon3BoJIbHBIX CUCTEM JIMHEWMHBIX YPABHEHUM METOJI0OM
I"aycca. Pemienne oqHOPOIHBIX CHCTEM JIMHEMHBIX ypaBHEHU. KpuTepuii cyecTBOBaHUS HETPHU-
BHAJIbHBIX PELICHHIA.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiinsle onepaiyy HaJl BEKTOpaMH, UX CBOHCTBA. JIMHeliHbIe KOMOMHALIUY BEK-
TOpOB. JIMHEITHAsA 3aBUCUMOCTh U HE3aBUCHUMOCTH BEKTOpPOB. ba3uc cucrteMbl BEKTOpOB. EauH-
CTBEHHOCTb Pa3JIOKEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB. BhIuncieHne cKaiasipHOTo, BeK-
TOPHOT'O U CMELIAHHOT'O MPOU3BEACHUN BEKTOPOB, 3aJaHHbIX KOOPAMHATAMHU B OPTOHOPMUPOBAH-
HOM Oazuce.

Tema 3. Jluneiinbie npoctpancTa. [lonsaTHe 6a3uca NpoOCTpaHCTBAa TEOMETPUUYECKUX BEK-
TopoB. [IpeobpazoBanme MaTpHUIIBI TMHEHHOTO OTIepaTopa Mpu nepexo/e ot 6asuca k 6asucy. Coo-
CTBEHHBIEC 3HaYCHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMiiekcHBIE YHCJIa U1 MHOTOYJIEHBI

[TonsiTne KOMIUIIEKCHOTO yncaa. @OpMbl 3aUCH KOMIUIEKCHBIX yucen. JIecTBUS Hal KOMILIEKC-
HbIMU uuciaamu. Gopmyia Myaspa. M3BiedeHre KOpHS N-0i MOJIOKUTEIBLHON CTEIIEHU U3 KOM-
MJIEKCHOTO yuca. Pa3noxkenne MHOrouwIeHa Ha MHOKUTETU. OCHOBHAsI TeopeMa aiareOphl.

Pa3nen 4. AHannTH4yecKasi reoMeTpHst

CucreMsl KoopAMHAT. JlekapTOBBI IPSIMOYTOJbHbIE KOOPAWHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrteMa KOOpIUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

PaznuuHple TUTIBI ypaBHEHUH IJTIOCKOCTH U YPaBHEHUM MPSIMOM (HA TUIOCKOCTHU M B IPOCTPAHCTBE).
Brrunciienre pacCTossHUM MEXIAY IByMsl TOYKaMH, TOUKOM U IPSIMOM, TOYKOM U INTIOCKOCTBIO.
Brraucnenne pacCTodHrA MCKAY CKPCIIUBAOIIUMUCS ITPAMBIMH.

Brruncnenue yrioB Mexy IByMsI PSMBIMH, IPSMOM U MJIIOCKOCTBIO, ABYMS IUIOCKOCTSIMHU.
Tema 2. KpuBble 1 IOBEpXHOCTH BTOPOI0 NMOPSIKA

KpuBbie BToporo nopsijika, ux reoMeTpuYECKUE CBOMCTBA U ypaBHeHU . [ [puBenenne KpuBou BTO-
pOro nopsijika K KAHOHUYECKOMY BUJLY.

VYpaBHeHHEe MOBEPXHOCTHU BTOPOro nopsaka. Kanonnueckue ypaBHeHUs chepbl, SJUIUIICONAA, KO-
Hyca, rurnepoononaa, napadoaonsa.

3.4. TemaTuKka NPAKTHYECKUX 3aHATHI M0 JUCcHUILUINHE «JIuHeiiHasa anredopa»

No 3angrus Tema 3angaTus
| Pa3nen 1. DieMeHTHI JIMHEITHOM aJaredOpbl. MaTpuilbl, 1eHCTBUS
HaJ| MaTPHUIIAMHU.




Onpenenurenn, UX CBOMCTBA U BhIUMCIIEHUE. MaTpruyHas 3auch
CUCTEMBI JINHEWHBIX YPABHCHUM.

OO6paTHasi MaTpulla U €€ BHIYHCIICHHE.

CucTeMbl TUHEHHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHBIE I10-
HATHS U onpeiesieHus. Pelienue cuctem JIMHEHHBIX YpaBHEHHI
meTosoM Kpamepa, MeTo1oM 00paTHOM MaTpUIThI

Pemienune cucrem IMHEHHBIX ypaBHEHU MeToaoM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnu.

Meron ["aycca B TpOU3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPABHEHHIA.
OnHOPOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Pazgen 2. DieMeHTHI BeKTOPHOU ajaredpbl. BekTopsl. JInHen-
HBIC OIlepalMy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHeEWHOe Ipo-
CTPAHCTBO T€OMETPUYECKUX BEKTOPOB. lloHATHE NTHMHEHHONW KOM-
OuHaMu BEKTOPOB. JIMHEHO HE3aBUCHMBIC U JIMHEHHO 3aBHCHU-
MBIE€ CHCTEMBbI BEKTOPOB.

[TonsATHE Ga3uca MpPOCTPaHCTBA FEOMETPUUECKUX BEKTOPOB. Koop-
OUHATHL BekTopa. OpToHOpMHUpOBaHHBIH Oa3uc. KommuHeapHOCTb,
OPTOrOHAJIBHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHOE IPOM3BEIEHUE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE Op-
TOTOHAJIBHOCTH BEKTOPOB. BekTOpHOE Mpon3BeieHNE IBYX BEKTO-
POB, €ro CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMmeniaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
YUCJICHUC 061;eMa napamjiciacnuicaa u nmupaMmu/ibl. YcnoBue KoOM-
MJIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaasipHOro, BEKTOPHOTO U
CMCIIaHHOTO HpOH3Be,Z[€HHI>'I BCKTOPOB, 3a/laHHBIX KOOpAWHAaTaAMU
B OPTOHOPMHPOBAHHOM Oasuce.

11

Jlunelinble mpocTpaHcTBa. PazMepHOCTh M 0a3uc JTMHEHHOTO Mpo-
CTPaHCTBA.

Martpuma nepexona ot 6a3uca k 6a3ucy. [IpeoOpasoBanue Koop-
JMHAT BEKTOpa MpH M3MeHeHuH Oasuca. JImHelHbIe omepaTophl,
JecTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIEC 3HAYEHUS] MATPUIIBI

12

Pa3zgen 3. KommiekcHbIe YMcJIa 1 MHOTOYWJIEHBI MHOKECTBO
KOMIUIEKCHBIX 4Hcesn. DOpMbl 3alTUCH KOMIUIEKCHBIX yucen. [ei-
CTBUA HAJd KOMIIJICKCHBIMHU YW CJIaAMMU. PaBHO)KeHI/Ie MHOT'O4JICHA Ha
MHOKHUTEJIH, OCHOBHAsI TEOpeMa aareOpsl

13

Pa3nen 4. AHannTH4yecKasi reoMeTpHst
CucreMbl KOOpAWHAT. PaznuyuHble TUITBI YPABHEHUH TIJIOCKOCTH

14

Paznuunble TUIIBI ypaBHEHUN PSIMOU Ha IIJIOCKOCTH U B IIPOCTPaH-
CTBE

15

B3anmHoe pacnosioxkeHue MpsIMbIX Ha TUIOCKOCTU U B MPOCTpaH-
cTBe. Bbruucienue paccTosiHuid MEXAY TBYMSI TOYKAMH, TOUKOH U
npsiMoil. BbruuclieHne pacCTOSHUS MEXIY CKpPEIIMBAIOIIMMUCS
npsMbIMU. B3anmHOe pacrnosnokeHue miockocTed. Brruncienue
PacCCTOSIHUM MEXAY TOUYKOU U INIOCKOCTBIO

16

KpuBble BTOporo nopsiika ux reoMeTpuueckme CBOicTBa. Y paBHe-
HUS 3JUIHIICA, TUTIEpOoITbl, mapadossl OO0Iee ypaBHEHHE KPUBOH
BTOpOro nopsiaka. Ilpusenenne kpuBoil BTOporo nopsiaka K KaHo-
HU4YeckoMy BUay. [IoBepXHOCTH BTOPOTro MopsIKa




o —

4. Y4eOHO-MeTOaMYecKOe H MHPOPMALIMOHHOE o0ecredeHne

4.1. HopmartuBHbie 10kyMeHTBHI H 'OCThI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AxaneMuyeckuil yueOHbIH IJ1aH 10 HampasieHuio noArotoBku: 15.03.01 Mammuoctpoenue.
[Tpoduns: MamuHbl ¥ TEXHOJIOTUHA 00pabOTKK MaTepHaIoB JaBieHreM. dopma 00ydeHus —

ouHas. 2023.

Marpuna pacrnpeneneHus KOMIETeHIIMN Mo HarpaiieHuto noarotoBku 15.03.01 MammHo-
crpoenue. I[Ipoduns: MammHsl U TEXHOJIOTHH 00pabOTKM MaTepHuaioB aaBieHueM. dopma
oOydenwust: ounas. 2023.

VYka3 Ilpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-TEX-
HOJIOTHYECKOTO pa3Buths Poccuiickoin denepaunm.

[Ipuxa3z MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika MpUMEHEHUsT OpraHU3aLUsAMH, OCYLIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO I€ATEIIbHOCTD, SJIEKTPOHHOTO 00Y4eHUs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH IIPU peanu3anuu o0pa3oBaTeIbHbIX IPOrpaMM».

4.2. OcHoBHas JquTEpaTypa

3abonorckuit B.C. Jlunelinas anreOpa u aHaIMTHUECKasi reoMeTpus (Y4eOHBINH KOMILIIEKC):
yaeOHoe nocodue, 2-¢ uza. Ctep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
HUe: OakamaBpuar).

Cuporuna W.K. Jlunelinas anrebpa v aHATUTHUECKAsi TEOMETPHUS: HHTEPAKTUBHBIN Kypc:
yaebHnoe mocodue mis By3oB. CI16, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoH anredpe U aHAIUTUYECKOH reoMeTpun: yuebHoe nocooue. // Kya-
psasueB b.1O., Marsam B.A., [TokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTponHBIi pecypc. |

4.3. [lonosHUTeJbHAS JUTEPATYPA

Kpatkuii xypc BBICIICH MaTeMaTUKH [DJIEKTpOHHBIN pecypc]: y4eb. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3armn. ¢ skpaHa.] .

3yokoB B.I'., Jsxosckuii B.A., Mapteinenko A.W., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JIJI TEXHUYCCKUX BBICIINX yueOHBIX 3aBenenuil. Yactu 1-4. M.: MI'TI1Y, 2012. 400
IK3.

Wnweun B.A., [To3nsk O.I'. Aranutrdeckas reomerpust. M.: Hayka. ['naB. pea-us pusznko-ma-
TeM. IUT-pbl, 1988. 224 c.

bexnemuiues, J[.B. Pemenne 3amau 3 Kypca aHATUTHYECKOM T€OMETPUU M JIMHEHHOW ai-
reOpsI [ DeKTpoHHBIH pecypc]: yued. mocobue - DneKkTpoH. naH. - Mocksa: ®uzmarnut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana. ]

4.3. DJeKTpoHHbIe 00pa3oBaTe/bHbIE Pecypchl

[IpoBeneHune 3aHATHI U aTTecTail BO3MOXXHO B AMUCTAaHIIMOHHOM (opMmare ¢ MPUMEHEHHEM CH-
cTeMbI AucTaHIMOHHOTO 00y4yeHus: yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaremaTHKay 3IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOIPaMMBI:.

| Hazarue DOP \ |




Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKasi TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneiinas anreOpa u aHamuTu- | https://online.mospolytech.ru/course/view.php?id=462
gecKasi TeOMETpHs

Pazpaborannsie JOP BKII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsaok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMmaTe yCTaHABINBACTCS OTACIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOPA MO y4eOHOU paboTe 1/UiH LIEHTPOM y4eOHO-METOIUUECKOM paboThI.

HNHTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOAMYECKHE MAaTEPUANIBI B DJIEKTPOHHOM BH/IE,
MIpeICTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTnueckoro 0Opa3oBaHUs
(http://mospolytech.ru/index.php?1d=4486,
http://mospolytech.ru/index.php?id=5822);

BapuaHTbl KOHTpPOJIBHBIX 3aJaHUM 1O JUCLMIUIMHE MPEACTaBIEHbl Ha calTax:
http.//i-exam.ru, http.// fepo.ru.
Tectsl o Beiciiel MaTematuke http://function-x.ru/tests_higher _math.html.
[Tone3nbie yueOHO-MeTOAMYECKHE U MH(OPMAITMOHHBIC MaTepUAIBl ITPEICTABICHBI Ha cailTax:

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

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTh «HTepHEeT» JIsl OCBOSHUS
TUCIUILIMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.
Kaxnprit ctyneHT obecrieueH WHIWBHIYAIbHBIM HEOTPAHHMYCHHBIM JOCTYIIOM K 3JIEKTPOHHBIM
O6ubnMoTekaM yHHUBEpCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k a3mekTpoHHO-OMOIMOTEUHBIM CHCTEMaM
(9TEKTPOHHBIM OUOIMOTEKAM)

4.4. JInueH3MOHHOE ¥ CBOOOTHO pacpocTPaHsieMoe MPOrpaMMHOe
odecrieyeHue

Ne| HaumenoBanue | Pazpadorunk I1O HocrynHocTh Ccbliika Ha Equnblii peectp
(mpaBoobaana- (IMLIeH3MOHHOe, | POCCHIICKHMX NMPOrpaMMm JIst
TeJIb) ¢B00OIHO pac- 9BM u B/l (mpu Hagan4um)
NMPOCTPaHsieMoe)
1 [ Astra Linux | OOO JInneHsnoHHoE https://reestr.digital.eov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JluneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.5. CoBpeMeHHbIe npodeccuoHATIbHbIE 0a3bl JaHHBIX U HH(pOPMALIMOHHBbIE CIIPa-
BOYHBbIE CHCTEMbI

Ilepeuens pecypcoB cetn UHTepHeT, 1O0CTYNHBIX IJIs1 OCBOCHHUS M CUMIJIMHbI:



HaumeHoBaHue Ccbuika Ha pecypc JoctynHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI

Hoctynna B cetu UH-
https://stackoverflow.co
Stack Overflow / TepHET O6e3 orpaHuye-
m
HUU

Undopmannonnsie pecypest Cetn | http:// www.consultant.ru | JlocTynHo
Koncynprantlintoc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JapTOB BICHIETO 00pa30BaHUS

http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HocrtymnHa B cetn UH-
TepHeT 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | loctynna B cetu 1Un-
ru/ TepHeT 0e3 orpaHuye-

HUU

IpodeccnonanbHbie 0a3bl JAHHBIX

ba3a naHHBIX Hay4HOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOW 6uONMHOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JocTtymHo

MOJIUTEMaTHIeCcKas pe)epaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuieckas (Onbmmomerpu-
yeckas) 0asza JJaHHbIX

5. MaTtepuajibHO-TeXHUYECKO€e oOecnedeHue TUCIMTILTHUHbI

MarepunanbHo — TexHHYECKast 0a3a yHUBEpCUTETa 00ECIIeunBaeT MPOBEICHNE BCEX BUIOB
3aHATHUH, IPETYCMOTPEHHBIX YI€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIUM CAaHUTAPHBIM U
IPOTHBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «MaremaTrkay He pacrnonaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM M UCTIOIb-
3yeT yueOHbIe ayTuTOpHUH U3 o01Iero (GoHIa YHUBEPCUTETA.

[Tpu HeoOXoAUMOCTH AJISt IPOBEICHHS] MHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUI HCIIONB3Y-
I0TCS. KOMITBIOTEpPHBIE KJIACChl YHUBEPCUTETA.

6. MeToan4yecKkue peKOMEeHAAUuu
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6.1. MeToauueckune peKoOMeHAAIUN JJIsl MPenoaBaTeJisi 10 OPraHu3amumn odyue-
HUA

[Ipex e Bcero, ciaenyer oOpaTuTh BHUMAHKUE CTYICHTOB Ha TO, YTO IPAKTHYECKU BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT KakoH-Ir00 criennaTbHON (JOTMOTHUTEIHHOM) MMOATOTOBKH 1
BITOJIHE MOKET OBITh YCIEIIHO U3YUeH, €CITU CTYACHTHI OYAYT MOCENIaTh 3aHATHS, CBOEBPEMEHHO
BBITMOJIHATH JOMAITHHUE 3aJjaHusI ¥ TT0JIb30BaThCsA (IIPU HEOOXOIMMOCTH ) CUCTEMOMH IMJIaHOBBIX KOH-
CyJIbTALIMM B TEUEHHE KaXIOro ceMectpa. Boienmme B Kypc MaTeMaTUKH pa3/ieNbl SIBISIOTCA
KJIACCHYECKHMH, B TO K€ BPEMS OHU NMPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHHS Pa3HOTO PoJia 3a/1a4 BHYTPU CaMOil MaTEMAaTUKHU U MPUKIIAIHBIX 3a-
nad. X ocBOeHHE MOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PEUb, YCIEUTHO MPUMEHATh HAKOTICHHBIC 3HAHUS B IPO(ECCUOHATLHOM
JEeSITeIbHOCTH.

HeoOxomuMo ¢ caMoro Havamna 3aHSITHI PeKOMEH0BATh CTYACHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIbHYIO JTUTEPATYypPy, a B KOHIIE CEMECTpa IaTh CIIMCOK BOIIPOCOB AJIs TOATOTOBKH K 3K3aMEHY.

Ha nepBomM 3aHATHY IO TUCIUILIMHE CIIEAYeT 00s3aTeIbHO MPOUH(DOPMHUPOBATH CTY/ICH-
TOB O BUJE U (popMe MPOMENKYTOUHOM aTTeCTAlluy 10 AUCLUILIINHE, CPOKAX €€ MPOBEICHNUS,
YCIIOBHSIX JTIOMYCKa K MPOMEXKYTOUHON aTTECTAllMU, TPUMEHSEMbIX BUAAX MPOMEKYTOUHOT'O KOH-
TPOJISL.

N3noxenue TeopeTMuecKOro mMaTepualia JOJDKHO COMPOBOXKAATHCS HIUTIOCTPATUBHBIMHU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIpernoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH [IPU PEILICHUH 33]1a4l HE OTBJIEKAIHU OT TJIABHOTO: OCMBICICHUS UACH U CYTH MPUMEHSI-
eMbIX MeTo10B. ClieyeT Bcerna yka3blBaTh IpUMEpbl MPAKTHUECKOTO MPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUU U GOpMYIL.

[IpakTuueckue 3aHATHUS AODKHBI ObITh OPraHU30BaHbI MPENOIaBaTeIeM TaKUM 00pa3oM,
4TOOBI OCTABAIOCH BPEeMsI HA MEPUOJUYECKOE BHITIOJHEHHE CTYACHTaMU HEOOJBIIONH CaMOCTOSI-
TeIbHOU padOTHI B ayAUTOPUH JIJIsl IPOBEPKHU YCBOCHUS M3JI0KEHHOTO MaTepuasa.

[IpenogaBaTens, BeNymuii IpaKTHYECKUE 3aHSATHS, JOKEH COTJIACOBBIBATh y4eOHO-TeMa-
TUYECKHH TUIaH 3aHATUH C JIGKTOPOM, HCTIOJIB30BaTh €AMHYIO CUCTEMY 0003HAYCHHUIA.

[IpenogaBaTento caenyeT NOOMBATHCS CHCTEMATHYECKOW HEMPEPBIBHOW PabOTHI CTY/CH-
TOB B TE€YEHHE CEMECTPA, HEOOXOAMMO BBISBIISTH CUIIBHBIX CTY/IEHTOB U ITPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B Pa3HOTO PO/ia OJIMMITHAAX U KOHKYpCax.

CTylIeHT J0JKEH OLyllaTh 3aMHTEPECOBAHHOCTh MPENOoIaBaTeNsl B JOCTUKEHUH KOHEU-
HOTO pe3yNbTaTa: B MPUOOPETEHUH OOYYAIOUIUMUCS MPOYHBIX 3HAHUN, YMEHHA U BIIaJICHUS
HaKOIICHHOHN MH(pOpMAaIMel I pelieHus 3a1a4 B MpodecCHOHaIbHOM IS TEIbHOCTH.

6.1.1. O6pa3oBaTesibHbIE TeXHOJIOTHHI

Bo3MoxHO mpoBesieHHEe 3aHATUI U aTTeCTaluil B JUCTAaHIIMOHHOM (hopMaTe ¢ MpUMEHEHHEM CH-
cTeMbI AucTaHIIMOHHOTO 00ydyeHus1 yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaremaTHKay JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cum. m1.4.4).

[Topsimok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJACIBHBIMU PACIIo-
PSDKEHUSIME ITPOPEKTOPA M0 y4eOHOU paboTe 1/UiTH LIEHTPOM yu4eOHO-METOIUUECKOM paboThI.

6.2. MeToan4ueckue yKazaHus JJisl 00y4AIONIUXCH M0 OCBOCHUIO
AUCHUNITHHBI

Pa3nen: 3eMeHTHI THHEITHON anredpbl

Martpunsl 1 onpeaenauTenan. [Ipexe Bcero, CTyIEHT JOJDKEH MOHATh, YTO MaTPHIIA —
9TO Tabnuia yrcen (mpudeM 3Ta TabIuIa MOKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a
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MOYET OBITh U MPSMOYTOJIbHOI), @ ONIPEAEIUTENb- 3TO YUCIIO, 3aIMMCHIBAEMOE B BUJIE KBAIPATHOM
TaOJIMLIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJAPAaTHBIX MaTpPHLI.

Crenyer o6paTuTh 0c000€ BHUMAHUE HA ONIEPAIUI0 YMHOKEHHUS MPSMOYTOJIBHBIX MaTPHUIL
U MOHATh, KAKUM TIOJy4aeTCsl MOPSAOK MaTpULIbl — IpousBeneHuss. OcoOOEHHOCTh MaTpUIl TaKKe
COCTOUT B TOM, YTO NPOU3BEICHIE MAaTPUI] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cienyet 004-
3aTe’abHO YOAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIME 3a/1a4H.

BaxHbIM sBiIsIeTCS OHATHE 00paTHOW MaTpuisl. Hano 3HaTh yclioBHE CyIeCTBOBAHUS
0o0paTHON MaTpHIBl U aIrOpUTM ee moctpoeHus. [locie ee BeIYMCIEHUS 11eIeco00pa3Ho JenaTh

NPOBEPKY NPaBUILHOCTH PENIeHNs, BLIIOJHUB ONepanuio yMHoKeHuss A~ A = E (1oskHa 1oy-
YUTHCS €IMHUIHAS] MATPHIIA)

[Ipu u3ydenuun onpenenuTesneii Ha10 YETKO YCBOUTh MOHATHS MUHOpPA, areOpandeckoro
JOTIOTHEHHUSI, 3HATh MHOTOYHCIICHHBIE CBOMCTBA onpenenutens. [Jis OCBOSHUSI TEXHUKU BBIYHC-
JICHUs OTpefeNuTeNel 1eaecoodpa3Ho, BbIOpaB NMPOU3BOJIbHBIN ONpEAEeTUTENb BBIIIE TPETHETO
MOPSIIKA, PACKPBITh €0 PA3IIMYHBIMU CIIOCO0aMU, IPUMEHSISI PA3JI0KEHUE U MO CTPOKaM H TIO
crosidriam. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTOIOIBI) TPEATIOUTUTEIbHEE BRIOUPATH IS pac-
KPBITHUS OTPEACTUTENS, YTOOBI YIPOCTUTH €ro BeruHciaeHne. Oco0eHHO 3(h(hEeKTUBHO BBIYHCICHHUE
OTIpeeNUTENsI C TOMOIIBbIO AJIEMEHTAPHBIX MPeoOpa3oBaHuil, MPUBOIAIINX €0 K TPEYrOJIbHOMY
BUJTY.

[Ipu n3ydeHnn pemieHnii cucTeM JTMHEHHBIX anrebpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHUE, IIPEXKIE BCET0, HAa TIOHATHE PELICHUS CUCTEMBI M YCIIOBUS CYILIECTBOBAHUS pellie-
HUM B 3aBUCHUMOCTH OT COOTHOLIEHHS MEKy PAHTOM MaTpUIIbl, PAHTOM PACIIMPEHHON MaTPHIIbI
CUCTEMBI ¥ YUCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTnTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u Meroga obpaTHOU MaTpuilbl. BHUMaTenpbHO pa3depute mpuUMeEphl perieHus
MIPOM3BOJIBHBIX CUCTEM JTMHEHHBIX alredpandecKkux ypaBHEHUi meroaoMm [aycca (BBeneHue Oa-
3MCHBIX ¥ CBOOOTHBIX TTEPEMEHHBIX ).

Pa3nes: DeMeHTHI BEKTOPHOH ajaredpbl

[Ipu m3ydeHun naHHOW TeMbl OOpaTHTE BHUMaHUE Ha JMHEHHBIC ONepaluu HaJ BEKTO-
pamu, Ha TOHSTUS JINHEHHOW HE3aBUCUMOCTH ¥ JIMHEHHOUW 3aBUCUMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJbHOE MOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
KEHHE BEKTOopa 1o 0asucy.

3HaTh omnpenesaeHne, FeOMETPUUECKUE CBOMCTBA CKANIIPHOT0, BEKTOPHOTO U CMEUIAaHHOTO
MPOU3BEICHHUS BEKTOPOB, (OPMYIIBI AJII UX BEIYHCICHUS B BEKTOPHOW U B KOOPIWHATHOU (hopMme.
O06s13aTeNbHO 3HATh U YMETh IPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILJIa-
HApHOCTHU BEKTOPOB.

Pa3nes: koMIJIeKCHbIE YMCJIa 1 MHOTOYJIEHbI

B sTom paznene, mpexe Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIH-
pEHHEM MOHSTUS JACUCTBUTENbHBIX YHCEN, 3HATh ONpPEEICHNE U TpU (POPMBI 3aITUCH KOMILIEKC-
HOrO dYucina (anredpanyecKyro, TPUrOHOMETPUYECKYIO U TIOKA3aTeIbHYIO ), TEOMETPUYECKYIO HH-
TepIpeTaio KOMIUIEKCHOTO YHCIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
KOMILIEKCHBIX YHCET U MHOXKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH. 3HaTh (popmyny Ditnepa.
KommuiekcHble ymciia MOKHO M300pa)kaTh C MOMOIIbI0 BEKTOPOB HA KOMILJIEKCHOM MJIOCKOCTH.
[ToaTomy omeparuu coKeHUs ¥ BRIMUTAHUSI KOMIUIEKCHBIX YHCETI MOTYT OBITh CBEJICHBI K OIepa-
IUSIM CJIOKEHUSI U BBIUUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh U yMETh BBITIOJIHATH ONEPAIlUi YMHOKEHUS, ICTICHHSI, BO3BEIICHUS B IOJIOKH-
TEJIbHYIO CTENEHb KOMIUIEKCHBIX YHMCEN, 3alMCAHHBIX B TPUTOHOMETpUUYECKOH (popme, n3Bieye-
HUS KOPHSI N-0# CTENEeHN U3 KOMIUIEKCHOTO YHCIA.

CrnenyeTr oOpaTUTh BHUMaHHE HAa TO, YTO MHOXKECTBO KOMILIEKCHBIX YHCEN SIBISIETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepaus HaJl KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJIUT
3a mpeiesbl 0071acTU KOMIUIEKCHBIX YHCE.

Hano 3Hath paznudHble BUIBI PA3I0KEHUS MHOTOUICHA HA MHOKHTEIH JJIs CI1y4aeB, KO-
I/1a Cpeay KOpHEe MHOTouJIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. DTU CBEACHUS OYAYyT
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UCIIONIb30BATLCS, HAIPUMEP, B MHTETPAILHOM HCYHCICHUU TMPU BBHIYMCICHUU HWHTErPAIoOB OT
JIPOOHO-PAIMOHATIBHBIX (DYHKITUH, TIPH PEIICHUH JTUHEWHBIX OJHOPOIHBIX AU (epeHIIaTbHBIX
YPaBHEHHI N-TO MOPSIIKA C TOCTOSSHHBIMU KO3 UITEHTAMH.

Paznesn: Anagauruuyeckasi reoMeTpust

[Ipy n3y4eHNN aHAIIUTUYECKON T€OMETPUU CIIEIYET, IIPEXKAE BCETO, IIOHATH, YTO €€ 3a7a4e  sB-
JSIeTCSl U3YYEHHE TeOMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATUTUYECKUX METOJIOB aure0psl U
MaTeMaTHYECKOro aHainu3a. B ocHOBe Takoro moxo/a JIeKUT METO]T KOOPMHAT, BIIEPBBIE CUCTE-
MaTudecku npumeHeHHbIN P. JlekapTroM. OCHOBHBIC TIOHATHS TE€OMETPUH (TOUYKA, MpsMasi, TI0C-
KOCTh) SIBIITFOTCSI HEOTPEICIIIEMbIMU, U JUISI UX OMUCAHUS MPUMEHSETCS aKCMOMAaTUYECKUI Me-
TOJ1, TIO3BOJISIIONINM YyCTAHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHUE MEK]Ty MHOKECTBOM TOUYEK
IPSAMOM ¥ MHOXKECTBOM JICHCTBUTENLHBIX YUCEN U, TAKUM 00pa3oM, BBECTU CHCTEMY KOOPAUHAT.
Hano yetko ycBouTh pasnuuHbie GOpMBI YpaBHEHHH MPSMO U MIOCKOCTH YMETh MEPEXOIUTh OT
onHOU (opMbl K Apyroi. ClieayeT OCMBICIUTh U YCHEIIHO MPUMEHSATh PEIIEHUs KIaCCHUECKUX
3a]a4 aHAIUTUYECKOM T'€OMETPUHM O B3aMMHOM DPACIIOJIOKEHHH MPSIMBIX U IUIOCKOCTEH, yMETh
OTIPECIISATh YIJIbl M PACCTOSTHUST MEXKIY PA3TUIHBIMU T€OMETPUICCKUMHI O0HEKTaMH.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEUTHOE U3yYeHUE AUCLUUILIUHBI « JIuHelHas anrebpay,
nproOpeTeHne HeOOXOIMMBIX KOMIIETCHIIUN, YMEHUN U HABBIKOB BJIA/ICHUS MATEMAaTUYCCKUM aIl-
napaToM TpeOyeT OT CTYIEHTOB OOJBIION CaMOCTOSATENBHON paboTel. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO Pa0OTy B COOTBETCTBHH C Y4E€OHBIM ILIa-
HOM, OOJIBIIIE YKCIIa YaCOB, OTBOAMMBIX HA BCE BU/IbI ayITUTOPHBIX 3aHATUH.

7. ®OH OLICHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEACTB mpescTaBiieH B [Ipunoxkennu 2 k pabodeit mporpaMMe W BKITIOUYAET
pa3aensl:

1. MeTo bl KOHTPOJISI U OLICHUBAHMSI Pe3yJIbTaTOB O0yUEHUS

2 llIxana 1 KpUTEPUHU OLIEHUBAHUS PE3YIbTATOB O0YICHHUS

3. O1ieHOYHBIE CpeICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTouHas aTTecTarus
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Ilpunoswcenue 2

®OH/J ONEHOYHbBIX CPEIACTB
O AMCIUITIJIMHE

«/Iuneitnas aaredpa»

Hanpasnenune nonrorosku: 15.03.01 «MammHOoCcTpOeHUE
[Tpoduns: «MammHbI ¥ TEXHOJIOTHH 00pa0OTKH MaTEPHAIIOB JaBICHUEM)
®dopma 00yueHHUs — OUHas.

Kadenpa: «MatemaTuka»

1. MeToabl KOHTPOJISA ¥ OLleHMBAHUS Pe3yJaIbTATOB 00yUeHHU s

JU1st KOHTPOJISI YCIIEBAaEMOCTH M Ka4eCTBAa OCBOCHUS JUCLUUIUIMHBI HACTOSILEH porpaMMoin
IPEIYCMOTPEHBI CIIEYIONIUE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (3K3aMEH).

2. lllkajia U KpUTEPHUU OLIECHUBAHUSA Pe3yJIbTATOB 00y4YeHU sl
®opMa NPOMEKYTOUYHOM aTTECTANUN: IK3AMEeH

[IpomexyTouHas arTectanus o0ydaromuxcs B hopMe 3K3aMeHa MPOBOIUTCS MO pe3yIbTaTam
BBITMIOJTHEHUSI BCEX BUJIOB yueOHOM pabOoThI, PEyCMOTPEHHBIX YYEOHBIM IIJIAHOM 110 IAHHOM JUCIIH-
IUTMHE, TIPU 3TOM YUYUTHIBAIOTCS PE3YyJIbTaThl TEKYIIErO0 KOHTPOJS YCIIEBA€MOCTH B TEUCHHE Ce-
MmecTpa. OneHka CTeneH! JAOCTIKEHUS 00yJarolUMHUCS TIAHUPYEMBIX Pe3yIbTaToOB 00YYEeHHs MO
JUCIUIUIMHE MPOBOJIUTCS MpEnoiaBaTeleM, BEAYIIIM 3aHATHS 0 JUCLUILUIMHE METOJA0M 3KCIepT-
HOM oueHkH. [To uToram mpoMexyTouHo# aTTecTaluy MO AUCUUIUIMHE BBICTABIISETCS OL[EHKA «OT-
JIUYHOY, «XOPOILIOY, «YAOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHO.

Ixaga oneHUBaAHUA Onucanune

BeinonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K MPOMEKYTOYHOH aTTecTalliH, IPEIyCMOTPEHHBIE
nporpaMMoi JuCHUIUIMHBEL CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTEJSM, IPUBEICHHBIM B
Otnnuno TabIMIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKAMH, IPUMEHSET UX B CUTYAl[UAX MOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MOryr OBITH JONYIIEHBl HE3HAYUTEIbHBIC
OLIMOKM, HETOYHOCTH, 3aTPyIHEHHs IpPHU IEpeHOCe 3HAHUN U
YMEHMI Ha HOBBIE, HECTAHJaPTHHIE 3a/1a4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
Xopoo JAEeHTAa K NPOMEKYTOYHOH aTTecTalluH, MPEIyCMOTPEHHBIE
nporpaMMoil TucHUIUIMHBL. CTYIEeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [MOKA3aTeNsIM, IPUBEICHHBIM B
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Tabynuax, onepupyeT NprUoOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMU. B To e Bpems npu 0TBETE TOMYCKaeT HECYIIECTBEH-
HbI€ TIOTPEIIHOCTH, 33/J]a4d peIIaeT C HeJo4YeTaMH, HE BIIHAIO-
[IMMH Ha OOIIUI X0/ pelieHusl.

VY 10BIIETBOPUTEITHHO

BrimonHeHs! Bce o0si3aTeJbHbIE YCJIOBHUS NMOATOTOBKH CTY-
AeHTa K MPOMEKYTOYHOIl aTTecTalMM, INPEIYyCMOTPCHHBIC
nporpaMMoil aucuuIUIMHEL. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIsIM, IPUBEICHHBIM B
TabIHMIIax, ONepUpYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho mokaspiBaeT HerlyOOKUe 3HAaHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B (op-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTaluell U BBIBOJAMHM, B PEIICHUH 33Ja4 MOTYT
coJiepKaThes rpyObie omuOKu. J{7s moTy4eHus paBUIbHOTO OT-
BETa TPEOYIOTCS YTOUHSIOMINE BOIPOCHL.

HeynosnersopurensHo

He BeImonHeHb! 00si3aTe/IbHBIC YCJOBHSI NOATOTOBKH CTY-
AEHTA K HPOMEKYTOYHOH aTTecTalliH, IPEIyCMOTPEHHBIE
nporpammoit aucuuiuiniel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBHUE 3HAHWN, YMEHHUH, HABBIKOB IPUBEICHHBIM
B Ta0JIuIax, JOMYCKAOTCA 3HAYUTEJIbHbIE OIIMOKHU, TPOSBIISIETCS
OTCYTCTBHUE 3HAHUMW, YMEHHMI, HABBIKOB IO PANY IOKa3aTeleH,
CTYICHT UCHBITBIBACT 3HAYUTEIbHBIC 3aTPYAHECHHS IIPHU ONEpH-
POBAHMU 3HAHUSMU U YMEHUSAMHU.

3. OueHo4HbIe CpPeCTBA

HanmenoBanue
OLIEHOYHOTO Cpea-
CTBa

IIpencrasnenue oue-
HOYHOI'O CpEJCTBA B
DdOC

KpaTtkas xapakrepucTuKa OLEHOYHOTO
cpeacTBa

1 Kontponbnas (ca-
MOCTOSITEJIbHA )
paborta

(KP)

CpencrTBo NMpoBEpKU YMEHUW MPUMEHSTh
MOJIy4YE€HHbIE 3HAHUS IJIS peuIeHus 3a7ad
OIMPCACIICHHOI'0 TUIIa IO TEMC HWJIA Ppas-
neny

KonTposnbHbie 3a1a-
HUS (IpUMep)

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpenctBo MpOBEPKH YMEHHI NMPUMEHSIThH
MOJIy4E€HHBIE 3HAHMS 110 3apaHee OIpese-
JIEHHOW METOJIMKE JUIsl pelleHus 3aaad
WA 33JaHUM 10 MOAYJIO WM JUCLH-
IUTMHE B LIEJIOM.

Komiiekr 3amanuii
JUISL BBITIOJTHEHUS pac-
YeTHO-rpaduIeCKOn
paboThl
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CpencTBO KOHTpPOJIS, OPTraHU30BaHHOE KaK
crienuaibHas Oeceia me1arornyeckoro pa-

VerHbli onpoc co- | 00THHKA ¢ 00y4aromuMmcs Ha TeMbl, CBS- Bompocsr o
3 OecenoBaHue, 3aHHBIC C M3y4aeMO TUCIUILUINHOMN, U pac- | TeMaM/pa3zienam Jauc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HAHUN IUTUIMHBI

o0yyJaromerocsi Mo OnpeaeNeHHOMY pas-
Jeny, TeMe, IpodeMe | T.10.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUM,
Tecr MO3BOJISIONIAS aBTOMAaTU3UPO-
(T) BaTb MPOLIEAYPY U3MEPEHUS YpPOBHs 3Ha-
HUW 1 yMEHUH 00y4aromerocs.

5 | Dk3ameHanonHble | CpeACTBO MPOBEPKU 3HAHUW, YMEHUM, | DK3aMEHaIIMOHHbIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMITJIEKC T€O- | OMUJIETHI.
pPETHUYECKUX BOIMPOCOB, 3ajad, IMpaKTHUe-
CKHX 3aJIaHU.

BapuanTt Tecra

(Ob)

3.1. Tekymmii KOHTPOJIb

O1ueHOYHbBIE CPEICTBA TEKYILIET0 KOHTPOJISL YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
U 3a/1aHus B GopMe OIAHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOSHUST 00YUaIOIIUMUCS Pa3IelioB
TUACHUIUINHEL, ipueM PI'P.

Coaepixanue pacueTHO-Tpadguyeckoil padoThl.

PacuerHo-rpadguyeckasi padora Nel nmo JmHeliHoi ajaredpe.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboThI:

Martpuiisl U onpenenuTenu. Pemenne cucreM JHMHEWHBIX anreOpanyecKuX ypaBHEHUIH MeToaaMu
["aycca, Kpamepa u oOpaTHO# MaTpHIIBL.

Pacuerno-rpaduyeckasi padora Ne2 no BeKTOPHOM aJjiredope.

Kpatkoe conep:xanue pacueTHO-Tpaguueckoi paboTHI:

BexkTopsl, nelicTBus Hajg BekTopamu. CKaJIIpHOE, BEKTOPHOE, CMEIIAHHOE TIPONU3BEACHUS BEKTOPOB.
Pacuerno-rpaduyeckas padora Ne3 no aHaIMTHYECKOIl reOMeTPHH.

Kpatkoe conep:xanue pacueTHO-Tpaduueckoi paboTHI:

Paznuunble BUABI ypaBHEHU MPSMOM U TJIIOCKOCTH. B3auMHOE pacnosioxkeHue npsMbIX Ha MIOCKO-
CTH, IIJIOCKOCTEHN B IIPOCTPAHCTBE.

KoMnuiekT 3ananuid

JJIS BBITIOJIHEHH S pacyeTHO-rpaduyeckux pador (PI'P)
1o JucuuIuivHe «JInHeitHas aaredpa»

PI'P Nel, yactsp 1

-1 1 O 2 0 2
3aganue Nel. Jlanwt maTtpuet A= 1 3 2 | uw B=|{0 -3 3
4 0 -3 1 1 -1

Boimonauts aeiicteus: A2 +8B7 .

3amarue Ne2. [TpoomKuTh TaHHOE MaTpH4HOE paBeHcTBO (2A4+3B)* —4A4°> —6A4B =...
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Y TIPOBEPUTH €r0 i1 MaTpull A U B U3 nepBoro 3aJaHusl.

3aganue Ne3. BEIUHMCINUTE ONpeeuTeNb ABYMS CIIOCO0aMHU: Pa3sIoKEHHEM IO MEPBOIl CTpOKE U
pa3JIoKEHUEM 110 IEPBOMY CTOJIOLLY.

—_—— O
—_—_ o
—
|
—

3amanne Ne4. JIns qaHHOM MaTpuIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0]
-1 2 3

3amanue No5. Pemuth marpuunoe ypaBaenue AXB = C (umaiiti X). Crenath MpoBEPKY.

A R R

3aganue Ne6. HaliTu paHr MaTpHIlbI.

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

PI'P Nel, 3apaHus 10 pelIeHUIO CHCTEM JIMHEHHBIX ajiredpanyecKkux ypaBHeHH I

3apanue Nel. Pemnts cucremy merogom Kpamepa. Caenats mpoBepky.

X +4x, —x;=-2
2x,+2x,+3x; =7
3x, +6x, —2x;, =1

3ananue No2. Peruth cucremy u3 Nel MeTooM oOpaTHON MaTpHIIBI.

3aganue Ne3. Pemuts cuctemy u3 Nel metomom ["aycca.

3amanne No4. PemnTh HEOTHOPOIHYIO cUcTeMY MeTo1oM ["aycca. Halitu obiiee pemienne u 4yacT-
HOE pEIlIECHUE.

X +x,+2x,+3x, =5
3x,+2x, —4x, - 2x, =1
S5x,+4x, + 4x, =11

3amanue NoS. Pemuth omHOpOIHYIO crcteMy MetogoMm ["aycca. Haiitu obmiee pemenue u @CP.
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2x, +6x, =9x;, -9x, =0

4x, —5x,+x, =0

3x,+3x, = 7x;—4x, =0"

X, —3x,+2x;+5x,=0
PI'P Nel, yacts 2
3ananue Nel. TTokasaTh, uTo BEKTOpH 71, 11, p 0Opa3yloT 6a3uC B MPOCTPAHCTBE U PA3IOKHUTH
BekTop a mo stomy Gasucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

3azanne Ne2. JlaHbl BEKTOPBI 77 ¥ 71 . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPLI d U b .

m=(28,-8,8),7=(-21,6,-6), @a=2m+i,b =271 —m.

,ectn || =62, ﬁ|=2,(n_1/,\ﬁ)=135°, a=6n—m.

3amanne Ne3. Haitn ‘E

3aganue Ned4. Jlan A ABC.Haittu £ B,ecm A(1;—-1;2),B(3;3;2),C(7;1;2).

3amanue Ne5. TIpu Kakux 'x' BEKTOPHl d W b TepHeHAUuKYIAPHbI?

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

3azanne Ne6. Haiitu mionazp mapauieaorpaMma, IoCTPOSHHOTo Ha BEKTopax @ W b .

AN

a=2m—5n,b=m+n, ﬁ|=3,(m,ﬁ)=%.

m| =12,

3amanue No7. Haiitu momans tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanve Ne§. JlaHbl BEKTOpHl @, b, C . BBIACHUTHL — KOMILIAHAPHEI JIU BEKTOPLL. ECIIU BEKTOPLI He

KOMILIAHAPHBI, TO HaliTH 00bEeM MapaluleNleNuIena, IOCTPOEHHOro Ha BeKTopax d, b, ¢ u onpese-

JIUTH — KaKyl0 TPOWKY OHH 00pa3yroT.
a(1;-1;5),b (2;4;-2),¢(3;0;1).

3ananue No9. Jlns nuneiiHoro oneparopa 4 3amaHbl 00pa3bl 0a3UCHBIX 2J1EMEHTOB Ae,, Ae,, Ae,

. 3anucars MaTpuLy onepatopa 4 B Oasuce e, e,, e, 1 HaliTh o0pa3
JJIeMEHTa X .
Ae =7Te +3e,-2e,, Ae,=e,—e,+4e,, Ae,=2e +2e,+3e,,
X=2e —4e, +e,.
3amanne Nel0. Haiitu coOCTBEeHHBIC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,

. -4 1
3aJIaHHOTO B HEKOTOpOM Oasmce MaTpuiei 4 =( 7 2) )

PI'P Ne 1, vactn 3
22



3aganue Nel. TIpsmas [/, mpoxoauT depes TouKy 4 mapaiuienbHO Bektopy ¢ . Ilpamas [, mpo-

XOJUT uepe3 TOUKY B nepneHAuKyIspHO BeKTOpy 71 . HaiiTu Touky nepecedyeHus NpsMbIX U YTrod

mexny mumu, ecin - A(3;5), g (1;3), B(0;5), n(-3;4).

3azanue Ne2. [lana npsimas /. [Ipamas [, mpoxoaut uepes Touku 4 u B. Haiitu paccrosiHue OT

TOUKH TIepecedeHust NpsMbIX [, U [, 1o mpsmoit /, .

Jx=-8t-3 ) . 0w ~
ll'{y:3t+4’ A(450)9B(7a3), 13.9)(: 12y+2—0

Baganue Ne3. Haiitu paccrosiaue or Toukd M|, 10 IIOCKOCTH ¢ , IPOXOSILIEH Yepe3 TOUKy A
TIIEPIICHIUKYISIPHO BekTOopy 71, eciu M (05 1;7), A(2;-1;4), 1 (6;22;-3).

3ajanue Ne4. Haiitu yrosi Mexay INIOCKOCTBIO ¢ M IUIOCKOCTBIO [3 , IPOXOJSILEH Yepe3 TOUKH

A, Bu C,eciu a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3ajganue NeS. 3anucaTh KAHOHUYECKUE YPABHEHMSI IPSAMOM, 3alaHHON OOLIMMU ypaBHEHUSIMH.
xX+2y-9z-10=0;
{3x+4y+8z—2420.
Bamanue Ne6. Haiiti TOuKy mepecedeHus MpsiMoil / ¥ IUIOCKOCTH (' W YrOJl MEKy HUMH.

x+2
3

Z:Z_l; a:x+2y-3z-12=0.
4 2

[:

3amanue Ne7. TIpsmas [, mpoxomut yepe3 Touku A u B. Ilpsmas [/, mpoxoxut uepes Touky M
IEPHEeHANKYIISPHO INIOCKOCTH ¢ . HaliTn yron Mexay npsiMeiMu /, U [, ¥ BBIICHUTB — JISXKAT JIH

OHHU B OHHOﬁ IMJIOCKOCTU HUJIU CKPCIIUBAIOTCA.

A9;-31), B(4;4,—5), M (~1;11;—11), a:2x+3y—z-1=0.

. . (x+3)° g
3ajganue Ne8. Jlns jaHHON KpUBOM % +2 =1 yKa3atb (POKYChI, IKCLHEHTPUCUTET, TUPEK-

25
Tpuchl. [IocTpOuThH KpUBYIO, H300pa3UTh (POKYCHI, AUPEKTPHUCHI.

Saganme Ne9. Tlpusectn ypasrenue kpusoit 9x” —25y> —18x+200y —616=0 k kaHOHMue-
CKOMY BHJY U IIOCTPOUTH KPUBYIO.

KonTtpoJabHble 3a1anus (mpuMepbl)
Bapuanr.

1. HaifTu 3HaYCHNS MATPHIHOrO MHOTOUWIeHa F(A)

f(X)Z—X3+2X2 —)C+3,A=(_3l ZJ
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2. Haiitu panr MaTpuLbl OpUBeIEHUEM K CTYIIEHYaTOMY BUAY _ p 3 13

11 -3 13 5 17

1 2 1
3. BBIYUCIUTD ONPEACIIUTENb MPUBEACHUEM K CTYIIEHYaTOMY BUILY 3 -5 3
2 7 -1

4. Haittn Mmatpuity, oOpaTHyI0 JaHHOU (a). Permuth MatpuaHOoe ypaBHeHHE (0)

1 2 1
(@ |3 -5 3 (6)(1 _ZJ-Xz[_z 3 Sj
-3 4 3 -1 0
2 7 -1

5. Pemuts cuctemy ypaBHEHMH. YKa3aTh 00Iee M OJJHO YaCTHOE pemicHwe (a).

Pemmnth crucTeMy ¢ TOMOIIEIO 0OpaTHOM MaTpHIIEl U 1o opmyrnam Kpamepa (0)

4x, +9x, —=5x, -8x, =5 X +2x,4+x,=5
(a) 13x,+7x, —2x; —4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x,+x;+3x, =3 2x,+7x,—x;, =13
Bapuant
L. PacicaTh pasio)eHue BEKTOpa X 110 BEKTOPaM p, g,
x={5-12,1}, p=1{1,-3,0}, ¢ ={1,-L1}, r={0,-1,2}

2. KonnuHeapHs! 11 BEKTOpBl p U g ?

a=12,0,1}, b={-23,1}, p=2a+2b, g=3a-2b

3. Jana nupamuza ¢ BepirHamu B Toukax A A, 4,4, .

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

Haiitn:

a) yrox mexnay peopamu A A4,, A A4,

0) 00beM TUpPaMUAbI

B) JUIMHY BBICOTHI OIYILIIEHHOW Ha rpanb A 4,4,

I) HaliTH JUIMHY MeJHaHbl, IPOBEACHHYIO U3 BepIIUHbI A, K pebpy A, A4,

4. BbIYMCIUTS IUIOLIA/b NApaLIeNiorpaMMa, TIOCTPOSHHOTO Ha BEKTOpax anb a- YTOJI MEXIY BEKTO-
pamu ; u Z]
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Bapuant

1. Haiitu paccTosHue OT ToukH M, 10 MIOCKOCTH (M MM 3):
M, (-9;10;2), M,(0;7;-4), M, (48;-1), M,(-213)

o x+y+2z-2=0
2. Beinucatrh KaHOHUYECKOE YpaBHEHHUE TIPSIMON:

x—y-3z+6=0

x=2 y-3 z+1

nx+y+2z-9=0.
1 4 4

3. Haiitu TouKy mepecedeHns mMpsMOoil B INTOCKOCTH:

x—1

4. Haiiti Touky F, cuMmerpuuHyto Touke P oTHOCHTENnbHO mpsivoit [: P (0;—1;3) u . A %

1 -1
5. Hamucath ypaBHEHHE IIIOCKOCTH (f TPOXOJsIIeil uepe3 Touky M, u nepneHIuKyIsIpHO MpAMON
(MM,): My(3;2;0), M,(415), M,(2;-14).
6. Haiitn kocHHYC yria Mexay INIOCKOCTSMU O U O, :
a:3x-y+3=0,a,:x-2y+5z-10=0

BapuanT 3a1aHuii NIPOMEKYTOYHOIO TeCTa

3 -1 7 2 4
1.1. Haiitu paHr MaTpulbl IPUBEACHUEM K CTYyIIEHUATOMY BUIY

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

1 2 -2 3 5
1.2. Pemute MaTpu4HOE ypaBHEHHE 3 4 o X =

X +2x,+x,=5
1.3. Pemmuts cuctemy no ¢popmymnam Kpamepa 3x,=5x,+3x, =7

2x, +7x,—x; =13

2.1. Hanucatsb pasnoskeHue BeKTopa X IO BEKTopam p,(,r ;C = {5, -12, 1} , ; = {l, -3, 0} R é = {1, -1, l} ,
r=1{0,-1,2}

— —

2.2. BBIYHCIIHTS IIOMIAh NapaIUIeIorpaMMa, IOCTPOCHHOro Ha Bektopax d u b @ — yron Mexty BexTopamu pugq

a=2p+q.b=p-3q. |p|:2, q|:2, a==

2.3. lana nupamuja ¢ BeplIMHAMU B TOUKAX A1A2A3A4 . Al (6, 1, 3) , A2 (6, —2, —3) , A3 (2, 2, 0) , A4 (—5, 1, 0)

Haiiti nuHy MenuaHsl, IPOBEACHHYIO U3 BEPIIUHEI Al K pebpy A2 A3
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x-2 y-3 z+1
1 1 —4

3.1. Haiitu TOUKy nepeceueHus NpsMON U INIOCKOCTH:

ux+y+2z-9=0.

xX— z
3.2. Haiitu Touky P1 CHMMETPHYHYIO Touke P OTHOCHTENBHO TIpAMoii [- P (0, —1;3) U —_— = =T.

3.3. Hamucathb ypaBHEHHE IIOCKOCTH (X mpoxopsiieit uepes Touky M o Y TEPICHIUKYIAPHO — IPSIMON (M M 2) M 0 (3; 2; 0)

, M (41;5), M,(2;-1;4).

4.1. Jlana kpuBast BToporo mopsiaka x° + 4 y2 —12x+16y+16 =0 . Ilony4nTh KAHOHUYECKOE YPAaBHCHHE KPUBOI U OCTPOUTH €€

! ! !
4.2. CocraBuTh Matpuily nepexoza ot 6asuca e,,e,,e; kbasucy €, ,e, ,e; , eciu

.
€ =26 +é,+¢é,;¢, =¢ —¢6,+¢6;; é; =¢ +2¢,+¢,

Kpurepum onenku:

- OLICHKA «3a4TE€HO» BBICTABILIETCA CTYACHTY, €CIU OH PETYISAPHO B TEYEHUE CEMECTPA IIPEACTABIIAIL
pelIeHUs 3a/1a4, BBIITOJIHUI TOJTHOCTHIO BCE 33JaHUS U UX 3alllUTUII, OTBETUB Ha BOIPOCHI MPEmno/ia-
BaTeJIA;

- OLIEHKA «HE 3aUTEHO» BBICTABIIAETCS CTYACHTY, €CIM OH HEPEryJIspHO B TEUEHUE CEMECTpa Mpe-
CTAaBJIAJI PCIICHUA 3a4a4, BBIMMOJHUI 3aJaHUA HC MMOJIHOCTBIO UJIN BOO6IJ_I€ HC INPCACTABIIAI paGOTBI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPETOAaBaTeIsl.

Jlsig IpoBeIeHUs TEKYILLET0 KOHTPOJISI 3HAaHUM CTY/I€HTOB B AUCTAaHLIMOHHOM (hopMare B pas-
paboTaHHbIX Kadeapoil «MaremaTtukay OHJIAHH-Kypcax MUMEIOTCS NPOMEKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

3.2. [IpomexyTOoUuHasA aTTECTALMS

[TpomerkyTouHas arTecTanus - (3K3aMeH) IPOBOJUTCA IO OMIeTaM B yCTHOH opMme.
Bpems a1 noaAroToBKM OTBETa Ha BOIPOCH! HE Oosee 45 MuUH.

buner BkiIto4aeT TeOpETUUECKUI BOIIPOC U 3a/1auH.

KoMInexTsl s5x3aMeHallMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemaTukay.
TunoBble BAPHAHTHI OWJIETOB NMPUJIATAIOTCS.

KoMmuiekT Bonmpocos
110 JUCHUIIINHE «J/IuHeliHas aaredpa»

MaTtpulibl, TUIIBI MATPHUILL.

Omnepanuu ¢ MaTpullaMu, UX CBOICTBA.

YMHOK€EHUE IPSIMOYTOJIbHBIX MaTPHLL.

MarpuuHnas Gpopma 3anucH CUCTEMBI TMHEHHBIX alreOpanuecKux ypaBHEHHH.
Onpenenurenu U UX CBOKWCTBA.

[TonsTue onpeaenutens. MUHOPBI U anredpanyeckue JOMOIHEHHUS.

CucreMbl TUHEHHBIX alNreOpanyecKux ypaBHEHHUM, OCHOBHBIE MOHATHUS U OIIPE/IEICHHUS.
ITpaBuno Kpamepa perieHus cucteM JIMHEHHbIX ypaBHEHUH.

OOpaTHas MaTpula 1 €€ BbIYUCICHHE. Y CIIOBUE CYLIECTBOBAHUSI 0OpAaTHOW MaTpPULIbI.
10 Pemienue cucteM TMHEHHBIX adredpanyecKux ypaBHEHUNH METO0M 0OpaTHOI MaTpPHUIbL.
11. Meron INaycca pemenus cucteM JIMHEWHBIX YpPaBHEHUH.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTooM ["aycca.

13. Panr marpunsl. Teopema Kponekepa — Kanesnu.

14. OnHOpoaHbIE CUCTEMBI JIMHEHHBIX ypaBHeHUH. KpuTepuil cyliecTBoBaHMsI HETPUBUAIBHBIX pe-
LIEHUH.

DX NAU AW~
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15. TloHsATHE BEKTOpA U JIMHENHBIE ONIEpalliy HaJl BEKTOPaMHU, CBOMCTBA ONepaLiuil.

16. JIuneitHass KOMOWHAIIHUSI BEKTOPOB.

17. JInnelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUYECKUX BEKTOpoB. Kpurepuil i1u-
HEHWHOH 3aBUCUMOCTH.

18. Ilonsarue 6a3uca. Koopaunars! BekTopa.

19. OproHOpMHpOBaHHBIH 6a3uc. Pa3noxeHne BeKTOpa o BeKTopam 0asuca.

20. YnopspodeHHast TpOHKa BEKTOPOB.

21. CxanspHoe, BEKTOPHOE U CMELIaHHOE [TPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3zuce.

22.YcnoBusi OpTOrOHAJIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe TPOCTPAHCTBA.

24. Marpuna nepexoja ot 0a3uca k 6azucy.

25. CobcTBEHHBIE BEKTOPBI M COOCTBEHHbIE 3HAUCHUS MAaTPULIbI.

AHaJIMTHYECKASA TeOMeTPUs

1. Cucrtemsl koopauHat. JlekapToBbl NPSMOYIOJIbHbIE KOOPAMHATHI HA TUNIOCKOCTU U B MPOCTpaH-
CTBE.

[Tonspuas cucrema KOOpAUHAT.

Pa3nuyHble TUIIBI yPaBHEHUM IUIOCKOCTH U MIPSMOU.

Brruncnenue paccTosHUN MEXKY IBYMsI TOYKAMH, TOYKON U NPSIMOU, TOYKOU U INIOCKOCTBIO.
Brruncienne pacCTOsSsHUASA MEXAY CKPEIMBAIOIUMUCS IIPSIMBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMH, IPSIMOU U IIJIOCKOCTBIO, ABYMS INIOCKOCTSIMH.
Kpusbie BTOporo nopsiika ux reoMeTpu4ecKue CBOWCTBA M ypaBHeHMs. lIpuBeneHue xpusoii
BTOPOTO MOPSAJKA K KAHOHUYECKOMY BUY.

8. KanoHMueckue ypaBHEHMs IIMIICA, TUIIEPOOIIbI, apaboIIbl.

9. VYpaBHeHUE OBEPXHOCTU BTOPOTO MOPSIIKA.

10. KanoHMueckue ypaBHEHUsI c(epbl, AIUICON1a, KOHYCOB, MIIEpO0ION10B, apaboI0UI0B.

Nowunbkwb

TunoBbie BaApUAHTHI OUJIETOB
1o JucuuiuivHe «JInHeitHas aaredpa»

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUIICKOM ®EJEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIET'O OBPA3OBAHU S
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKMU MMOJIUTEX)

dakynbTeT 0a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTtuka»
Hucuumimna  «JIuneiinas anreGpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Omnpenenurtenu U UX CBOMCTBA.

1 2 -1 2
2. PemnTh MaTpuyHOE ypaBHEHHE JXB=A, €Ciu A:(2 J, B:( J

. +2x, =-1
3. PewwnTh CHCTEMY METOZOM OOPATHON MATPULBL | 2 .
2x1 - 3x2 = 12

4. JlaHbl BEKTOPBI a =(-5,9,8), b = (-3,1,-2), ¢ =(-8,10,-10). HpOBepHTL — KOMIIJIaHApPHBI JIM OHHU.

Ecnu HeT, HaiiTH 00beM MapauieenuIea, IOCTPOEHHOrO Ha BEKTOPAX a,b,c.
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5. Haiitu yron mexnay Bektopamu a = (1,-2,-2) U b= (2,0,1).

YTBepxkaeHo Ha 3acenannu Kadenpel marematuku « 03» 05 2023 r., mporokoa Ne 10

WN.o. 3aB. kadenpoit H.B. BacunbeBa / /

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3BOBAHI S POCCUICKOM ®EJEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICILIET'O OBPA3OBAHU S
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKMU MTOJIUTEX)

dakynbTeT 0a30BBIX KOMIIETEHILINH, Kadenpa «MaremaTtuka»
Jucuummna  «JIuneitnas anreGpa»
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jluneitnas komOuHaus BektopoB. basuc. Koopannatel BekTopa.
1 2 -1
2. Bpraucnuts onpenenurens MaTpunsl C =4A",ecm A=|3 1 0.
01 1
4x) —2x, +3x3 =12,
3. Pemnre cucremy ypaBHeHul meronoM I'aycca {x; +5x, —3x; =1,
2x; +3x, —2x; =3.
4. Tlokasatb, 4TO BEKTOPBl m =(1,-1,2), 7 =(2,0,3), p=(-2,~1,1) 0Opa3yroT 0a3uC B MPOCTPAHCTBE.
5. JlaHo ob1iee ypaBHeHUe IpsiMON  —2x+3y—5=0. HamucaTh: ypaBHEHHE NPSAMOIl ¢ YTIOBBIM KO-
s duieHTOM; ypaBHEHHE NPSIMON B OTPE3KaxX; HOPMAJIbHOE YPAaBHEHHUE MPSIMOM.

YTBepkaeHo Ha 3aceqaHuu Kadeapsl MatemMaTuku « 03» 05 2023 r., mporokos Ne 10

HN.o. 3aB. xadeapoit H.B. BacwibeBa / /

JI1st mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTY/IEHTOB B IUCTAHLIMOHHOM opmare
B pa3paboTaHHbIX Kadenpoil «MaremaTuka» OHIaMH-Kypcax UMEIOTCS UTOIOBBIE TECTHI.
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