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1.  eawn, 3a1a4M U IVIAHUPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHMILIMHE

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 PO(heCcCHOHANBHOI 1eATeTHbHOCTH.

- 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 «JIMHeiHas 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.

OO6yuenne mo aucuumiuHe «JluHeiHas anreOpa» HampaBlieHO Ha (QOpMHpOBaHUE y OOyuaro-
X cs cleayromux kommnerennui B coorserctBun ¢ ®I'OC 20.03.01 (ypoBeHb OakaiaBpuaTa) mo
HanpasneHuto noaroroBku 20.03.01 TexnochepHas 6e30macHOCTh, YTBEPKAEHHBIM MPUKA30M
Muno6pHayku Poccun ot 25.05.2020 Ne680:

Koa n HauMeHOBaHHe KOMIIETeH M Nuankaropsl 10CTHKEHUS KOMIIe-
TeHIHMHU
VYK-1. CnocobeH ocymiecTBisATh ouck, kpu- | MYK-1.1. Ananusupyer 3agady, BbLAENAs €€
TUYECKUI aHaJIU3 U CUHTE3 HH(OpMaLUY, 0a30BbIE COCTABIIAIOIINE

MNPUMCHATH CHUCTEMHBIH noaxXoa AJid peIICHUA
IIOCTABJICHHBIX 3aJa4

NVYK-1.2. OcyiecTBaseT NOUCK, KpUTHUYECKH
OlleHUBaeT, 0000IIaeT, CUCTEMATU3UPYeT U
pamxupyer uHpoOpMalnoo, Tpedyemyro JUIs
pelIeHNs OCTaBIEHHON 3a1aun

NYK-1.3. PaccmaTpuBaet u npeaiaraeT pamu-
OHAJIbHBIC BAPHAHTHI PEIICHUS MTOCTABJICHHON
3a7a4M, WCMOJB3ys 12 CHUCTEMHBIN MOIXOM,
KPUTHYECKH OIIEHUBAET UX JIOCTOMHCTBA U HE-
JIOCTaTKH

2. MecTO TUCHUILTHHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 00ka bl1: MOIIYJ'IL «MaTemMaTH4eCcKHe U ecTe-
CTBCHHO-HAY4YHBIC TUCHHUIIJIUHBD).
Eé HN3YUCHUC obecnieuynBaeT HU3YUYCHUC JUCHUIIIINH



B o6sa3amenvuoti uacmu:
- MaTeMaTUYECKUN aHaJIN3;
- (husuka;
- "HOPMATHKA,
- METPOJIOTHS, CTAHAPTU3AIHNS U CepTUDUKAIIHS
- MaTepHaJIOBE/ICHHE.
B uacmu, gpopmupyemoii yuacmuuxamu oo6pazo8amenbHbix OMHOULEHULL:
- JKOHOMHKA ¥ OpPraHu3alus IPOU3BO/ICTRA;
- CTATUCTHKA B TEXHOC(EPHOI OE30MaCHOCTH;
- OCHOBBI HQJIGKHOCTH, IPOYHOCTH M OE30MACHOCTH MPOMBIIIICHHBIX CHCTEM.

3. CTpyKTypa M cojepKaHHe TUCHUILTHHBI

OO01mast TpyA0€MKOCTh JUCIUTUIIMHBI COCTABISAET 3 3a4eTHbIE enuHuUIbl -108 vacos.

3.1. Buapl yue0HOii padoThl H TPYA0EMKOCTH

n/n Bup yuyeoHoii padoThI fsc‘]:::eﬂm Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B ToMm uucne:
Jlexuun 16 16
1.
CeMuHapcKue/MpakTHIECKUAE 3aHATHS 32 32
2 JlaGopaTopHbIe 3aHITHS - -
: CamocroniTesbHasi padoTa 60 60
IIpome:xkyTouHasi aTTECTALMSA
9K3aMeH c) c)
Hroro 108 108

3.2. TemMaTu4ecKHWii MJIaH U3y4YeHHs] JUCITUIINHBI

Pazmemén B npmiioxkenuu 1 k pabodeii mporpamme.

3.3. CoaepixaHue pa3/iesioB JMCHUIINHBI

BBeaenue

Hpe)]MeT, 3aaa4u U COACPIKAHUEC NTUCHUILIINHBI. OCHOBHBIE 3TaIbI PasBUTHUA JUCIHUIIIINHBI.
CprKTypa Kypca, €ro MCCTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C IPYTUMHU JUCHUILIIMHAMU.



Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl 1 onpeaenuTeu.

[Tonstue matpunel. Buasl Matpun. JlefictBus Hag MmaTpunaMu. Onepanuy HaJl MaTpULIAMU
U ux cBoicTBa. OrmpenenuTen, UX CBOWCTBA U BbiuucieHus. [lonaTus MuHopa u anredpande-
CKOro J1onoyiHeHus. PasnokeHue onpeaenuTesns o JIeMeHTaM CTPOKU Wiu cTonlua. Beraucie-
HUE OIPEAEIUTENIEH PA3IMYHOIO NOPSAIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTapHbIe MPeoOpa3oBaHUs MaT-
puil. [IpuBenenre MaTpuilbl K IMaroHalIbHOMY WM TpaneurueBUIHOMY Buay. MaTtpuynas ¢popma
3aMKCU CUCTEMBbI JINHEHHBIX alireOpandeckux ypaBHeHui. Panr maTpuisl.

Tema 2.Pemenne cucreM JUHENHBIX ajire0panyecKux ypaBHeHH .

CucteMsbl JIMHEHHBIX anredpanyeckux ypaBHEHHH, OCHOBHbIE IOHATUS. Pemenue cuctem
JUHENHHBIX ypaBHeHUH MeToioM Kpamepa, meronom oOpaTtHOil MaTpulsl, metosioM ["aycca. Teo-
pema Kponekepa — Kanemum. Pemienue npon3BobHBIX CUCTEM JIMHEWHBIX YPaBHEHHI METOJOM
I"aycca. Pemienne o1HOPOAHBIX CUCTEM JIMHENHBIX ypaBHEeHUI. Kpurepuii cylecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIuneitnbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBHCHUMOCTHh BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JIokKeHMsI BEKTopa 1o 6a3ucy. OpToHOpMUPOBaHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHHUS BEKTOPOB, MX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKaISPHOTO, BEK-
TOPHOTO U CMENIAHHOTO MPOU3BEJCHUI BEKTOPOB, 33JJaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE Oa31Mca MPOCTPAHCTBA TEOMETPHUECKUX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO OTIepaTopa Mpu nepexoe ot 6azuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MAaTPHIIBI.

Pa3zgen 3. KoMmiekcHbIe YHCJIa H MHOTOYJICHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX Yucell. JIeHCcTBUsS HaJl KOMILIEKC-
HbIMU unciaamu. Gopmyiia Myaspa. M3BinedeHre KOpHA N-0H MOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. PaznoxeHne MHOroujaeHa Ha MHOKUTeNu. OCHOBHAs TeopeMa anreopsl.

Pa3znen 4. Ananuruyeckasi reoMeTpust

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJIbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucremMa KOOpIUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Paznuynble TUIIBI ypaBHEHHH MIIOCKOCTH U ypaBHEHU I MPsIMOM (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Beluncnenue paccTossHUN MEXKy IBYMsI TOYKAMH, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncienne paccTosHASA MKy CKPEIUBAOIUMUCS MTPSMBIMHU.

Beluncnenue yrioB MeXAy ABYyMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBble BTOporo nopsijaka, ux reoMETpUUYECKUE CBOMCTBA U ypaBHeHuU . [IpuBeeHre KpUBOH BTO-
pOro nopsjika K KAHOHUYECKOMY BUAY.



YpaBHEHHE MOBEPXHOCTH BTOPOTo Nopsiaka. KaHoHWUYeckue ypaBHEHUS cephl, SJUTUIICOUIA, KO-
Hyca, runiepoosonia, mapadoaona.

3.4. TemaTnka NpaKTHYECKHUX 3aHATHH Mo JucuUIIUHE «/InHeliHas aaredopay»

No 3ansaTus Tema 3aHaTus

1 Paszgea 1. DiieMeHTHI JIMHEHHOH ajaredpbl. MaTpullbl, 1eHCTBUSA
HaJl MaTPUIIAMHU.

5 Onpenenureny, UX CBOWCTBA U BhIYUCICHHUE. MaTpu4Hasl 3aluch
CHUCTEMBI JINTHEWHBIX YPABHEHUIA.

3 OOparHas MaTpUIla U €€ BHIYMCIICHHE.
CucreMbl TUHEHHBIX aNTeOpanyecKuX YpaBHEHHM, OCHOBHBIC I10-

4 HATUS U orpesieienus. Perenne cuctem JTMHEHHBIX YpaBHEHHM
meTosioM Kpamepa, MeTo1oM 00paTHOI MaTpPHIThI

5 Pemienue cucrem MHENHbIX ypaBHEHUN MeTo1oM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemn.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEWHBIX YPABHEHHUIA.
OaHOPOIHBIE CUCTEMBI JIMHEWHBIX YpaBHEHUM.
Pa3nes 2. DiieMeHTHI BeKTOPHOI anredpbl.Bekropsl. JInHeiiHbie
oTepaluu HaJl BEKTOpaMu, UX cBoKcTBa. JInHeitHOoe mMpOoCTpaHCTBO

7 reOMETPUUYECKUX BEeKTOPOB. [IoHATHE JIMHEWHOW KOMOWHAIINN BEK-
TOpoB. JIMHEHHO He3aBUCHMBbIC U JIMHEHHO 3aBUCHUMBIE CHCTEMBbI
BEKTOPOB.
[TonsTre 6a3uca MPoCTPaHCTBA TEOMETPUUYECKUX BEKTOpOB. Koop-

8 JIuHaThl BeKTopa. OpTOHOpMUpOBaHHbIN 6a3uc. KomnHeapHOCTb,

OpPTOrOHAJIBHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.
CkansipHO€ IPOM3BEIEHNE BEKTOPOB U €r0 CBOKCTBA. Y CJIOBUE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE Npou3BecHNE ABYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CMmemaHHOE MTPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BEbI-
yyclieHne o0bemMa napajiesenuneia ¥ TupaMu/bl. Y ClIOBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIunciaeHne cKaasipHOro, BEKTOPHOIO U
CMEIIIaHHOTO MPOU3BECHUI BEKTOPOB, 3aJJaHHBIX KOOpJIMHATAMU
B OPTOHOPMHPOBAHHOM 0Oasuce.

Jluneitnsle nmpocTpancTBa. PasmepHocTh U 6a3uc TMHEWHOTO MPo-
CTPaHCTBA.

Martpuia nepexoaa ot 6a3uca k 6azucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa MpU M3MEeHeHuHu Oasuca. JIuHeiHble oneparopsl,
JeiCcTBUS ¢ TMHEUHbIMU oneparopaMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MATPHIIBI

11

Paznea 3.KomiiekcHble 4HucjJda M MHOrowieHbI MHOXECTBO
KOMIUIEKCHBIX yncen. POopMbl 3alIUCH KOMIUIEKCHBIX yucen. Jlei-
CTBUA HaJA KOMIIJICKCHBIMHU YU CJIaMH. PaSJ'IO)KeHI/Ie MHOT'OYJICHA Ha
MHO>KUTEJH, OCHOBHAsI TEOpEMa anreOpsl

12

Pa3nes 4. AnanuTnyeckasi reoMeTpus

Cucremsl KoopauHaT. Pa3anyHble TUITBI YpaBHEHHUH IITIOCKOCTH
14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA INIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3auMHOe pacroioKeHue IpsIMBbIX Ha INIOCKOCTH U B IIPOCTPAH-
cTBe. BrIuncienune paccTosHU MeX 1y IByMsl TOYKaMH, TOUYKOW 1

13




IpsIMOU. BbrumcieHne paccTOAHMS MEXKIY CKPEHIMBAIOLIMMUCS
IpsAMbIMU. B3auMHOE pacrnosioKeHue IUIOCKOCTeW. Brrumcinenue
pPacCTOSTHUI MEXKy TOUKOH U INIOCKOCTBIO

16 Kpussie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JUIdIca, runepooiisl, napadonsr OOmiee ypaBHEHHE KpUBOH
BTOpOro nopsiaka. Ilpusenenne kpuBoil BTOporo nopsiika K KaHo-
HU4eckoMmy Buay. IloBepxHOCTH BTOpPOro nopsiika

4. YuyeOHO-MeTOAUYecKOe U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

®I'OC 20.03.01. «Texnochepnas 6e3omacHocTb».2020.

AxanemMuyeckuii yueOHblIi 1utan no HanpasieHuto nmoarotosku: 20.03.01 Texnocdepnas 6e3-
omacHocTb. [Ipodunu: «IIpupogooxpanHbie OUOTEXHOIOTUNY, « DKOJIOTHUECKAas U TPOU3BO/I-
cTBeHHas Oe3onacHocTh». ®opma 00yueHus — ounast. 2023.

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

[Tpuxa3z MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 yrBepxxaennn llopsiika MprUMEHEHHUs] OpraHU3aUsIME, OCYIIECTBISIIOIIMMU 00pa3oBa-
TEJbHYIO JIeATEIbHOCTD, IEKTPOHHOTO O0yUYEeHHsI, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peaan3aluuu 00pa30BaTeIbHbIX POTPaMM».

4.2.  OcHOBHasl JTUTEpPaTypa

3abonotckuit B.C. JIunelinas anredpa u aHamTuTHUECKas reoMeTpust (yueOHbI KOMIUIEKC):
yuebHoe nocobue, 2-¢ uza. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bsicuiee o6pa3zoBa-
Hue: OakanaBpHar).

Cupotuna W.K. JIuneitnas anre6pa u aHaTUTHYECKAsi TEOMETPHS: MHTEPAKTUBHBIN KypC:
yuebHoe ocobue s By30oB. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nexmuit mo nuHeiHO# anredpe u aHAIMTHYECKOW reoMeTpun: yueoHoe nocoodue. // Kya-
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. DaekTponnslit pecypc.]

4.3. JlonoJIHUTe/JbLHAs JIUTEepaTypa

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

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBefeHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

Unbun B.A., Tlo3usk O.I'. Ananutudeckas reometpus. M.: Hayka. ['naB.pen-ust ¢puzuko-ma-
TeM.JUT-pbl, 1988. 224 c.

beknemumes, /[.B. Pemenue 3anau u3 Kypca aHAINTHYECKOW T'€OMETPUU M JIMHEWHOM all-
reOpsl [DneKTpoHHBIHN pecypc]: yueb. mocodue - DieKkTpoH. aaH. - Mocksa: ®uzmarnut, 2014.
- 192 c. [Pexxum goctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ sxpaHa.]

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI

HpOBe,Z[CHI/IC 3aHATHH M aTTECTalMi BO3MOKHO B JUCTAHIIMOHHOM (I)OpMaTC C IIPUMCHCHUCM CH-
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

CTEeMBbI JUCTAaHIMOHHOTO 00ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTtemaTukay 3JIEKTPOHHBIX 0oOpa3zoBareNbHBIX pecypcoB (DOP) mo BceM paznenam
IPOTPAMMBI:.

Hazanue DOP

Jluneiinas u BeKTOpHas anredpa
AHanmuTuyeckas FeOMETpUs
Jluneiinas anreOpa M aHAIUTH-
4yecKasi TeOMETpus

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

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJECIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 1O yueOHO paboTe 1/Mih HEHTPOM yueOHO-METOINIECKO paboTHI.

Ka)KIle/'I CTYIICHT 06ecnequ I/IH[[I/IBI/II[yaJILHLIM HGOFpaHI/I‘-IeHHI)IM IlOCTyrIOM K BHGKTPOHHOfI

6I/I6J'II/IOT6K6 MOCKOBCKOI'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 MaTCpHajibl B 3JICKTPOHHOM BUIC, 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/ILIeCKI/Ie u I/IH(I)OpMaI_[I/IOHHLIe MaTCpHraibl IPCACTABIICHBI Ha calrTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(bOpMaI_[I/IOHHO-TGHCKOMMYHI/IKaLII/IOHHoﬁ CCTU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5. JIneH3M0HHOE U CBOOOTHO PACIPOCTPaHsieMoe POrpaMMHOe

o0ecrieyeHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Enunblii peectp
(mpaBoob.Jiaia- (IMUEeH3HOHHOE, | POCCUIICKHUX MPOrpamMMm st
TeJIb) cB00OHO pac- 9BM u B/l (mpu Hann4uun)
NpocTpaHsaeMoe)

1 [AstraLinuxCom |OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'MN" 75

4.6. CoppeMeHHbIe npodeccuoHAIbHBIE 0a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIIpa-
BOYHbIE CHCTEMbI



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
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

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX JIS1 OCBOCHUS AN CUMIIJIMHbBI:

HaumeHoBaHue Ccblika Ha pecypc HocTynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

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

m/

StackOverflow TepHeT Oe3 orpaHuye-

HUH

Nudopmannonnsie pecypest Cetn | hitp:// www.consultant.ru | Jlocrymso
Koncynsrantlntoc

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEILHBIX CTaH-
JIapTOB BHICHIETO 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHO

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

JlaHb https://e.lanbook.com/ JoctynHa B cetu MH-
TEepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Iocrynua B cetu UH-
ru/ TepHeT 0e3 orpaHuye-

HUM

IIpogdeccnonanbHbie 6a3b1 JAHHBIX

ba3a qaHHBIX HAy4YHOMW AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HOI OnMbIIMoTeKN

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JoctymHo
nuTeMaruyeckas pedepatuBHO-0MO-
nrorpadpudeckas 1
HayKoMeTpuueckas (6ndamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepuaibHO-TEXHUYECKOE o0ecriedeHUue TUCIIMIIIMHBI

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

Kadenpa «Matematukay He pacronaraet COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIOIb-
3yeT yueOHbIe ayTuTOpun U3 o01Iero GoHga YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH VISl IPOBEACHUS MHTEPAKTUBHBIX MPAKTUUECKUX 3aHSATHI HCIIONb3Y-
IOTCAKOMITIBIOTCPHEBIC KJIACChl YHUBCPCUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6. MeToan4ecKue peKOMEeHAAuu

6.1. MeToauueckne peKoOMeHAAIUM sl MPenoaBaTeJisi 10 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 U3y4Y€H, €CIIU CTYACHTHI OyAyT MOCenaTh 3aHsTHs, CBOEBPEMEHHO
BBITIOJTHSATH JOMAIITHHE 33aHHSI ¥ TIOJIb30BAThHCS (IIPU HEOOXOAMMOCTH ) CHCTEMOM TUTAHOBBIX KOH-
CyJIbTAllM B TEUEHHE KaXKJI0ro ceMecTpa. Bomrennmme B Kypc MaTeMaTHKU pa3Jenbl sSBIISIOTCS
KJIACCUYECKUMH, B TO K€ BPeMs OHU NMPAKTHUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PELICHHS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. FIX ocBOeHHE NMOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO Peyb, YCIEIIHO MPUMEHITh HAKOIIJICHHbIE 3HAHUS B TPO(EeCCHOHATILHOM
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PEeKOMEHAO0BATh CTYACHTaM OCHOBHYIO H JOIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIMCOK BOIPOCOB JI NOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUILTHHE ClIeAYyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJE B (pOpME MPOMEKYTOUHOH aTTECTAI[UU 110 JUCIHUILTIHE, CPOKAX €€ MPOBEACHUS,
YCIIOBHSIX JIOMYCKa K MMPOMEKYTOUHOM aTTECTAllMU, IPUMEHSAEMBIX BUAAX MPOMEKYTOUHOI'O KOH-
TPOJIAL.

N3noxenue TeOpeTHUECKOro mMaTepHualia JOJKHO COMPOBOXKAATHCSA WIUIFOCTPATUBHBIMHU
puMepamu, THIATeIIbHO OTOOPaHHBIMU MPETOAaBaTEIeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELICHUH 33J]Ja4l HE OTBJIEKAJIHU OT IJIABHOT'O: OCMBICIICHHS UJIEU U CYyTU IPUMEHSI-
eMbIX MeToJ10B. CliefyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHHUST PaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYI.

[IpakTuueckue 3aHATHS JOJKHBI OBITH OPraHU30BaHBI MIPEMNO/IaBATENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOAMYECKOE BBIMOTHEHHUE CTYJIECHTaMH HEOOIBIION caMOCTOs-
TETHHOM padOThI B ayAUTOPUH TSI IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepuara.

[IpenogaBaTens, Benymuii MPaKTUYECKUE 3aHATHSI, JOJKEH COTJIACOBBIBATh yU4EOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCTIOIB30BATh €IMHYIO CUCTEMY 0003HAUCHUM.

[IpenogaBatento ciaenyeT N0OMBATHCS CHUCTEMATHYECKON HEMPEPBIBHON pabOTHI CTY/AEH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISIBIISITH CUIIBHBIX CTYACHTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OIMMITHAZaX U KOHKYpCax.

CTyaeHT NOKEeH ONIyIIaTh 3aMHTEPECOBAHHOCTH MPETOAaBaTeNsl B JOCTUKEHUN KOHEU-
HOTO pe3yNbTaTa: B MPUOOPETEHHUH OOYYAIOUIMMHKCS MPOYHBIX 3HAHHWM, YMEHHH U BiaJeHUs
HaKOIIEHHON MH(pOpMAaIIMEl s peleHus 3a71a4 B MpodheCcCuOHaTbHOMN NeITeTbHOCTH.

6.1.1. Oopa3oBaTesibHbIE TEXHOJIOTHHI

Bo3MosxHO npoBeieHNe 3aHATHI U aTTecTaluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbI JIMCTaHIMOHHOTO 00yueHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MateMaTHKa dIIEKTPOHHBIX 00pa3oBarelibHbIX pecypcoB (DOP) (cm. m1.4.4).

[Topsinox mpoBeneHus: paboT B AUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PacIio-
PSDKEHUSIMH ITPOPEKTOpa MO y4eOHON paboTe M/UiTH LIEHTPOM y4eOHO-METOINYeCKOil paboThI.

6.2. Mertoauueckue yKazaHus AJsl 00y4AKOUIUXCS 110 OCBOEHUIO
AU CHHIIHHBI

Pa3zpnen: 3j1eMeHTHI JIMHEHHOM anredpbl

Martpuusl u onpeneautenau. [Ipexnae Bcero, CTyICHT JO0JDKEH MOHATH, YTO MaTpUIIA —
9TO TabmuIa Yucen (MpudeM 3Ta TabJIrIa MOXKET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIIOB, a
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MOYET OBITh U MPSMOYTOJIbHO), @ ONIPEAeIUTENb- 3TO YHUCIIO, 3aIMMCBIBAEMOE B BUJIE KBaIPaTHOM
TaOJUIIBI, TO €CTh ONPEAETUTEIH CYILECTBYIOT TOIBKO y KBaJPAaTHBIX MaTpPHULL.

Craenyer oOpaTuth 0c000€ BHUMAHUE HA ONEPAIIUI0 YMHOKEHUS MIPSIMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM I10JIy4aeTcsl MOPsAJOK MAaTpULbl — Ipou3BeeHusl. OCOOEHHOCTh MaTpUI] TaKXKe
COCTOUT B TOM, YTO IPOU3BENICHIE MAaTPHUI] HE IEPECTAaHOBOYHO, TO ecTh AB = BA .Cnenyet 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxHbIM sBiIsIeTCS OHATHE 00paTHON MaTpuilbl. Hamo 3HaTh ycinoBHE CyIIECTBOBAHUS
00paTHOW MaTpULbI U AITOPUTM ee nocTpoeHus. [locie ee BbIUMCIEHUs 1es1eco00pasHo JienaTh

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

[Ipu uzydenuu onpenenurenei Halo0 YeTKO YCBOUTh NOHATHUS MUHOPA, alre0panyeckoro
JIOTIOJIHEHU S, 3HaTh MHOTOYHCIICHHbIE CBOMCTBA orpeaenutens. Jjis OCBOCHHUS TEXHUKHU BBHIYHC-
JICHUS OTpeAeNuTeNel 1eaecoodpa3Ho, BEIOpaB MPOU3BOJIBHBIN ONMPENETUTENh BbIIIE TPETHETO
MOPSIIKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKEHHUE W TI0 CTPOKAM U IO
cron6uam. OOparute BHUMaHKE, KaKUe CTPOKH (CTOJIOIBI) TPEANOYTUTEIbHEE BRIOUPATh /TS pac-
KPBITHS OTIPEACITUTEIIS, 9TOOBI YIIPOCTHUTH €T0 BhrauciieHue. Oco0eHHO 3((hEKTHBHO BBHIUYMCIICHHE
OTIpEeAeNUTEINSI C TOMOIIBIO AJIEMEHTAPHBIX TPE0Opa30BaHUM, MPUBOISIINX €TI0 K TPEYrOJIbHOMY
BU]TY.

[Ipu u3ydeHuu perieHuii cucTeM JTMHEHHBIX anredpanyeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHE, TIPEXK]IC BCET0, HA MOHSTHE PEIICHHS CUCTEMBI U YCIIOBHS CYIIIECTBOBAHUS PEIIIe-
HUW B 3aBUCUMOCTH OT COOTHOIIEHUSI MEXAY PAaHIOM MaTpHULbl, PAHTOM PAaCIIMPEHHON MaTpUILIbI
CHUCTEMBI M YMCJIOM HEU3BECTHBIX U ypaBHeHUM. OOparnTe BHUMAHUE HA YCJIOBHS MPUMEHEHHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTenbHO pa3depuTe MpUMEPHI pelIeHHs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandeckux ypaBHeHHH metonoM ["aycca (BBenenue Oa-
3UCHBIX U CBOOO/HBIX MTEPEMEHHBIX).

Pa3nes: JDieMeHThI BEKTOPHOM aaredpnl

[Ipu n3yueHun naHHOW TeMbl OOpaTUTE BHUMaHUE Ha JMHEWHbIC ONepaliy HaJl BEKTO-
paMu, Ha IOHSTHUS IMHEWHON HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/TaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasio-
JKEHHEe BEKTopa 1o 0a3ucy.

3HaTh onpeneNeHrne, FEOMETPUYECKHUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOT'O U CMEIIAHHOTO
MIPOU3BENICHUS BEKTOPOB, (OPMYIIBI ISl UX BEIYMCICHUS B BEKTOPHOW U B KOOPJAUHATHOU PopMme.
O0s13aTeNbHO 3HATH U YMETh MPOBEPSITh YCIOBUS OPTOTOHANBHOCTH, KOJJTMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3pnen: koMIIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stoMm pasznene, npexe Bcero, HaJl0 NOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PaCIlIU-
pEHHEM TIOHSATUS JIeUCTBUTENBHBIX YHCEN, 3HATh OMpeesieHne U TpU (POPMBI 3aMHCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUTOHOMETPUUECKYIO U OKA3aTENIbHYIO), TEOMETPUUYECKYIO HH-
TEePIPETALNIO KOMIIJIEKCHOT'O YMCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM
KOMILIEKCHBIX YHUCENT 1 MHOYKECTBOM TOUYEK KOMIUIEKCHOM TUIOCKOCTH. 3HATh (hopmyiy Ditnepa.
KomruiekcHbie ynciia MOKHO M300paxaTh C TTOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOM TUIOCKOCTH.
[ToaTOMY Omepanuu CiI0KEHUS U BBIYUTAHHUS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBEICHBI K OTIepa-
LUSAM CIIOKEHHS U BBIUUTAHUSI COOTBETCTBYIOLMX BEKTOPOB.

Hamo 3HaTh 1 yMeTh BBITIOHATE ONEpAIlid YMHOKEHUS, IETICHUS, BO3BEJICHUS B TTOJIOKH-
TENbHYIO CTENeHb KOMILJICKCHBIX YHCETl, 3alIMCAHHBIX B TPUTOHOMETPUYECKOU (hopme, n3BIede-
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 KOMIUIEKCHBIMU YUCJIaMH HE BBIBOJHUT
3a Mpeaenbl 00JaCTH KOMITIEKCHBIX YHCET.

Hano 3nath paznuuHble BUABI Pa3I0kKEeHHs] MHOTOWIEHA Ha MHOKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpeay KOpHEH MHOTOYJIEHa MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OYAYyT
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WCIIONIb30BAThLCS, HAMPUMEP, B MHTETPAIILHOM HCYHCICHUU TMPU BBHIYMCICHUU WHTETPAIOB OT
JIpOOHO-palIMOHATIBHBIX (DYHKIUH, TIPH pENICHUN JTUHEHHBIX OJHOPOAHBIX TU(hepeHITnaTbHBIX
ypaBHEHUU N-TO MOPSIKA C TOCTOSTHHBIMU KO PUITUCHTAMH.

Pa3zgesn: AnHaauTuyeckasi reoMeTpust

[Tpu M3y4eHNH aHATUTUIECKOU T€OMETPUU CIIEAYET, MPEXKIC BCETO, MOHATh, YTO €€ 3a/1a4eil  5B-
JSIETCSl U3YYEHHE TeOMETPUYECKUX OOBEKTOB MPHU MOMOIIN aHATUTUYECKUX METOJIOB ajaredpsl u
MaTEeMaTHYECKOTO aHan3a. B 0CHOBE TaKOTO MOAX0/a JICKUT METO KOOPIMHAT, BIIEPBBIC CHCTE-
MaTH4ecKku npuMeHeHHbI P. JlekapTom. OCHOBHbBIE MOHATHS T€OMETPUH (TOUKA, IPSIMast, TII0C-
KOCTh) SIBIITFOTCSI HEOTIPEACIIEMbIMH, U JJI UX OMHCAHUS MPUMEHSICTCS aKCHOMATHYECKUA Me-
TOJ1, TIO3BOJISIIONINM YCTAHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEKy MHOXKECTBOM TOYEK
PSIMON U MHOXKECTBOM JIEHCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPIUHAT.
Hano yetko ycBouTh paznuuHbie GOpMBbI ypaBHEHHH MPSAMOI U MIIOCKOCTH YMETh MEPEXOIUTH OT
oHO# opmbl K apyroit. CienyeT OCMBICIHUTD U YCIENIHO MPUMEHSTh PEIICHUST KIACCHUECKUX
3aJa4 aHAIUTUYECKOM T'e€OMETPUU O B3aMMHOM PACIOJIOKEHUU MPAMBIX U IIOCKOCTEH, YMETh
OTIPEICIIATE YIJIbl M PACCTOSIHUST MEXKTY Pa3IUIHBIMU T€OMETPUICCKUMHI O0BEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIENIHOE U3yUeHUe NUCUUIUIMHBI « JInHeitHas anreGpay,
nproOpeTeHNe HeOOX0IMMBIX KOMITETCHIINH, YMCHHH U HABBIKOB BJIAJICHUSI MATEMAaTUICCKHIM all-
naparoM TpeOyeT OT CTYJAEHTOB OOJBIION caMocToATeNbHOM paboThl. OOpaTuTe BHUMaHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSTEIbHYIO PabOTy B COOTBETCTBUH C y4EOHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YaCOB, OTBOAMMBIX HA BCE BU/IbI Ay TUTOPHBIX 3aHATUH.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DoHJ OLICHOUHBIX CpeACTB NpeacTanieH B [lpunoxenun 2 k paboueil mporpamMme U BKIHOYAET
pa3iens:

1. MeTobl KOHTPOJIS ¥ OLIEHUBAHMS PE3YJIbTATOB 00yUEHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyIbTATOB 00yUYEHHUS

3. OueHouHble CpecTBa

3.1. Texymuii KOHTPOIH

3.2. [IpomexyTouHas aTTecTaus
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TemaTn4yecKHH IJIaH COACPKAHUA TUCHUAIIJIMHBI «JInnerHas 3.]1[‘66[)3» 0 HAIMPaBJICHUI0 MOATOTOBKH

20.03.01 «TexnochepHnasi 6e30MACHOCTH

IMpodwuiu:

«IIpuponooxpaHHbie OHOTEXHOJIOT UM,

«IKO0JI0THYECKAS] M IPOU3BOJACTBEHHAAA 0€30MMACHOCTh)

Ilpunoycenue 1

(pbakamaBp)
®opMma 00y4eHHUS — OUHAS
I'ox mpuema 2023/2024
Buabl yueOHoii padoThl,
BKJIIOYAsi CAMOCTOATEIbHYIO Buabl camocTosITeIbHOMH PadoThI Dopmbl
a = o aTTecTa-
3 a0o0Ty CTYJE€HTOB CTYJIE€HTOB
Pa3nen § 5 p y erya ’ ya HUu
& = M TPYA0EMKOCTh B 4acax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PTP | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pa3zpen 1. DineMeHTHI JIMHEHHOH aJI-
1.1 | redpws1 Matpuiipl, 1eiicTBUS Hal MaTpH- 1 3 2 2 3
[AMH.
OnpenenuTeny, WX CBOWCTBA U BBIYHCIIC-
HUe. MarpuuHas 3amuch CHCTEMbI JIMHEH-
12 | yex YpaBHEHUH. 1 4 2 3 *
Buiiaua 3aganmii PI'P Ne 1 mo JuHeliHo#
ajareope.
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1.3

OOparHas MaTpulia U ee Bblunucienue. Mar-
pUYHAS 3alUCh 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

[Tonsitne Gasuca. KoopawHaThl 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
CMEIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JIAHHBIX KOOpAMHATaAaMH 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 0Oasuca K 0Oasucy
npeoOpa3oBaHUe KOOPAWHAT BEKTOpa IMpH
n3MeHeHuu 6azuca. CoOOCTBEHHbBIE BEKTOPHI
1 COOCTBEHHBIE 3HAYEHUS JIMHEHHOI0 OIle-
paropa.

13

1.12

Pasznea 3. KoMmiekcHbIe YHCJIa H MHOTO-
yjieHbl MHOXXECTBO KOMIIJICKCHBIX YHCE]l.
@®opMbl 3aMCH KOMILUIEKCHBIX yuceln. Omne-
pauuy HaJl KOMIUIEKCHBIMM 4YuciaMu. Paz-
JIO)KEHHE MHOTOWIeHa Ha MHOKHTEIIH OC-
HOBHAs TeOpeMa anreopsl

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
TOYKON 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 Buny. [loBepxHOCTH BTOpOro TO-
psaka

18

dopMma aTTecTaluu

21

Bcero yacoB no fucuMiniinae

16

32

60

PI'P

caM

pao.
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Ilpunosicenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenue noarorosku: 20.03.01 «Texnochepnas 6e30macHOCTb.

[podumu: «IIpupomooxpaHHble OMOTEXHOIOTHNY, «DKOJIOTUYECKas U IPOM3BOICTBEHHAs Oe3011ac-
HOCTB.

Kadenpa: «Maremaruka.

1.MeToabl KOHTPOJISA ¥ OLleHMBAHUS Pe3yJIbTATOB 00y4YeHHs

JInst KOHTPOJISL yCIIEBa@MOCTH M KauyecTBa OCBOCHHMS AUCIMIUIMHBI HACTOSILEH TPOrpaMMoit
IPETyCMOTPEHBI CISTYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2.1lIkajia M KPUTEPUH OLEHUBAHUS Pe3yJILTATOB 00y4YeHUsI

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

IIpomesxyTouHas aTTecranus oOy4aromuxcs B GopMe FK3aMeHa IPOBOIUTCSA 110 pe3yibTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YI€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUIMHE, IIPM 3TOM YYUTBIBAIOTCA PE3yJbTaThl TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHXKEHUS 00Yy4aroIUMUCS MJIaHUPYEMBIX PE3yJIbTaTOB 00YYEHHMS 1O
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTEIEM, BEAYIUM 3aHATHS 110 JUCHUIUIMHE METOA0M JKCIIepT-
HOM oueHKH. [1o uroram nNpomMeKyToO4HON aTTECTALMU 10 IUCHMILIMHE BBICTABIISIETCS OLEHKA «OT-
JIUYHO», «XOPOILIO», «yAOBIECTBOPUTEIBHO» U «HEYAOBIECTBOPUTEIBHOY.

IIkana oueHNBaHHUA Onucanne

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
JeHTa K MPOMeKYTOUYHOM aTTeCcTaluM,[IPEeTyCMOTPEHHBIE IPO-
rpaMMoi AMCUMILINHBL. CTYAEHT NIEMOHCTPUPYET COOTBETCTBUE
3HaHWH, YMEHUH, HaBbIKOB IOKA3aTelsIM, NPUBEIEHHBIM B Ta0-
OtnuuHO JMIAX, ONEpUpyeT NPHUOOPETEeHHBIMU 3HAHUSAMH, YMEHHSIMH,
HAaBBIKaMH, IPUMEHSET UX B CUTYalUSAX MOBBIILIEHHOW CIOXHO-
ctu. Ilpm 3TOM MoOryr OBITH JOMYIIEHbl HE3HAYUTEIHHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpU TMEpPeHOoCce 3HAHUU U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

BrimonHensl Bce 00s3aTesibHbIE yciaoBusi MOArOTOBKH CTYy-
ACHTA K l'lpOMC)KyTO‘lHOfI aTTeCTAlMHU,IPETYCMOTPEHHBIC ITPO-
FpaMMOﬁ JAUCHUITIIINHBI. CTy)lCHT ACMOHCTPUPYCET COOTBCTCTBUC
3HaHPII>i, yMCHPIfI, HAaBBIKOB ITOKAa3aTCJIsIM, MPUBCACHHBIM B Tad-
JiMnax, OmnepupycT HpI/IO6peTCHHBIMI/I S3HAaHUSIMH, YMCHUSIMU,

18
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HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 33/1a4l PElIaeT C HelI04YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K MPOMEeKYTOYHOI aTTeCTAlMM,IPETyCMOTPEHHBIE ITPO-
rpaMMoi TUCHUILTHHBEL. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE
3HAHWH, YMEHUH, HABBIKOB IOKA3aTelsIM, IIPUBEICHHBIM B Ta0-
JHIAX, ONEpUpyeT NPHOOPETCHHBIMU 3HAHUSAMH, YMEHHSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUUH, OJJHAKO B op-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIePIKATHCS IPyObIe OMMOKH. [[J1sl OydeHus TPaBHIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBopI/ITeJ'IBHO

He BbinosHEHbl 00s13aTe/IbHBbIC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM aTTeCTalluH, INPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, IOMYCKAIOTCS 3HAUUTENIbHbIE OLIMOKH, ITPOSBISAETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJECHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPHU-
pPOBaHUU 3HAHUSAMHU U YMEHUSIMU.

3. OneHo4YHbIC CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

n/a

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTUKa OLEHOYHOTO
CpeacTBa

1 KonrtponbHas (ca-
MOCTOSITEJIbHAS)
paborta

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1ad
OIPEAEIIEHHOrO0 THMA IO TEME WU pas3-
neny

KoHnTponbHbIe 3a1a-
HUs (pumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHUS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYIIO WM JHCLU-
IUIMHE B LIETIOM.

Kommekr  3amaHuit
JUTSI BBITIOJTHEHHSI pac-
YeTHO-TpaguIecKon
paboTsl

3 YcTHBIN onpocco-
OeceIOBaHHUE,

CpencTBo KOHTPOJIS,, OPraHM30BaHHOE Kak

Bormpocsl o

19



(YO) CrieIralibHas Oece/ia MmeIaroriaeckoro pa- | TeMam/pasjieiiaM Juc-
O0OTHUKA C O0yJarommMMcsi Ha TEMBbI, CBS- [UTUTHHBI
3aHHBIE C U3Y4aeMOl JUCIUIUINHOM, U pac-
CUMTAHHOE Ha BBISCHCHHE 00bheMa 3HAHUMN
oOyJarolierocsi Mo OnpeaeseHHOMY pas-
Jieny, TeMe, mpoOiemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect IIO3BOJIAIOIIA aBTOMAaTU3UPO-
(T) BaTh MPOIENYypy U3MEPEHUs YpOBHS 3Ha-
HUI 1 yMEHUIOOYYar0Ierocs.

5 | Dk3amenaronnbie | CpeicTBO TPOBEPKM 3HAHWUN, YMEHHH, | DK3aMEHAI[MOHHbBIE
OuIeTsI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKHUX BOIMPOCOB, 3ajad, IpaKTHUe-
CKUX 3aJaHuil.

Bapuanr tecra

(Ob)

3.1.Tekymnii KOHTPOJIb

OneHouHble cpecTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7jaHus B popme OJaHKOBOTO TECTUPOBAHMS JUIsl KOHTPOJISI OCBOCHUS 00yUarOIUMUCS pa3/iesioB
JUCLUIIINHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo jquHeiiHoi anreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuusl u onpenenutenu. PenieHre cucteM JTMHEWHBIX anreOpandyeckux YpaBHEHHH METOJaMHu
["aycca, Kpamepa u oOpaTHON MaTpUIBL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpHOi ajreope.

Kpartkoe copeprkanue pacueTHO-Tpadpuueckoi paboThI:

BexTopsl, aeiictBust Haj BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE TPOU3BE/IEHUSI BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reoMeTpPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN MPSAMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne NpsIMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiexkT 3ananuid

AJIsl BBINIOJIHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o qucuuiuivee «JInneiinas aaredpa»

PI'P Nel, yactp 1

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

Beimonauts aeiicteus: A% +8B' .
3ananue Ne2. ITpoaomKuTh faHHOE MaTpuuHOe paBenctBo (2A+3B)> —4A* —6AB =...

U IPOBCPUTH €I'0 AJId MaTpUI] AuBwn3 NEepBOTO  3aJlaHUs.
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3amanue No3. BeIUucauTh onpenenuTeb AByMsI CIIOCO0aMu: Pa3IoKeHHUEM I10 TIEPBOI CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

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

3ananue Ne4. [l qaHHON MaTpUIlBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

1 0 2
1 1 0]
-1 2 3

3aganue No5. Pemuth Marpuunoe ypasaenne AXB =C (maiitu X). Coenars mpoBepky.

(e (s Y

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 43 1
2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0pan4ecKux ypaBHeHuH

3apanue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTe mpoBepKy.

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

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

3amanue Ne3. Pemuth cuctemy u3z Nel meronom ["aycca.

3amanue No4. Pemnth HEOHOPOHYIO CUCTEMY MeToIoM ["aycca. Haittu oOriee pemenre u 4act-

HOC PCIICHHC.

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

3amanne NoS. Pemmmth otHOpOHYIO cucTeMy MeToqioM ['aycca. Haiitu oGree pemenue u @CP.

2% +6X, —9%x;—9x, =0
4x, —5%;+ X, =0

3% +3X, — X, —4X,=0"
X, —3X, +2X%; +5%, =0
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PI'P Nel, yactsb 2
3amanue Nel. TTokasath, 4To BeKTOpEl M, N, P 00pasyroT 6a3uC B IPOCTPAHCTBE U PA3IOKUTH

BekTOp a 110 9ToMy Gasucy: M= (1, -1, 2),n=(2,0,3), p=(-2,-1,1),a =(5,—-4,13).

3aganue Ne2. Jlanbl BekTopsl M 1 N . BEIACHUTH — KOJUIMHEAPHBI I BEKTOPLL @ U D .

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

,ecn |M|=6v2,|n|=2, (M) =135, a=6n—m.

3amanne Ne3. Haiitu |§

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

Baganue No5. Tlpu kakux "x" Bektopsl @ U D mepnenmuxynspabr?

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

3aganue No6. Halitu momans napamienorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .

_ A V4
a=2m-5n,b=m+n,|m|=12,|n|=3, (M, ﬁ)=g.

3ananue No7. Haiitu rromanps tpeyroasHuka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl Bektopsl a, D, C . BBIACHUTH — KOMILIAHAPHBI JIM BEKTOPHL. ECIM BEKTOPHI He

KOMILTaHAPHBI, TO HAWTU 00BEM MapasuieNenuIena, IOCTPOEHHOTo Ha BekTopax a, b, C u ompene-

JUTH — KaKyI0 TPOUKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nmuneltHOTO omepartopa 4 3agaHbl 00paskl 6asucHbIX onemMeHToB A€, AE,, A€,

. 3amucaTh Matpully onepatopa A B 6asuce €, €,, €, u Haiitn oOpa3

sneMeHTa X .

Ae, =7e +3¢e,-2¢e,, Age,=¢,—¢€,+4e,, Ae,=2¢ +2¢,+3¢€,,

X=2€, —4¢€, +¢€,.

3aganue Nel0. Haiitu coOCTBeHHbIE 3HaYSHNS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuieit A = 7 o)

PI'P Ne 1, yactp 3

Baganne Nel. Tlpsimast |, mpoxomut wepes Touky A mapamiensro Bektopy (. Ilpsimast |, mpo-

XOIUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKY mepecedeHust MPSIMBIX U YOI

mexay aumy, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).
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Baganne Ne2. Jlana npsmast |, . [Ipsmast |, mpoxoxmur gepes rouku A n B. Haiitu paccrosinue ot
TOYKH Tepecedenus npsambix |, u |, xo mpsimoi |,

[x=-8t-3 ,,,. | | )
L Dy s A0 B(T:9), 1,:0x-12y+2-0,

3amanne Ne3. Haiirtu paccrosinue ot toukn M 1o riockoctn @, npoxopsiieii gepes Touky A

neprieHuKysipHo Bektopy N, ecim M (0; 1;7), A(2;-1;4), N (6; 22; -3).

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

A BuC,ecmnm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3amucaTh KAHOHMYECKUE YPABHEHHSI PSIMOM, 3aIaHHON OOIIMMHU YpaBHEHUSIMH.

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

3aganve No6. Halitu Touky nepecedeHus npsamoii | W mockocTn @ W yroa Mexmy HUMU.

I:iz:l:z—_l; a:X+2y—-32z-12=0.
3 4 -2

Baganue Ne7. Ilpsimast |, mpoxomut uepe3 toukn A u B. Ilpsmas |, mpoxoxur gepes rouxy M
TIEPIICHANKYISIPHO TUIOCKOCTH ¢ . Haiit yron mexny npsimbivu |, u |, i BBIssICHETD — s1eskaT it

OHU B OJJHOM IJIOCKOCTHU UJIHU CKPCHIUBAOTCA.

A(9;-31), B(44,-5), M (-L15,-11), a:2x+3y-z-1=0.

6+ Y
49 25
Tpuchl. [locTpouTh KpHBYIO, N300pa3uTh (POKYCHI, AUPEKTPHUCHI.

3aganue Ne8. Jlns naHHON KpUBOM =1 yka3aTh (OKYCBI, SKCLIEHTPUCHUTET, TUPEK-

Baganne Ne9. IpuecTu ypasHenne kpusoii 9X> —25y° —18x + 200y —616 =0 k kaHoHHYe-
CKOMY BHJIY U TIOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anns (mpuMepbI)

BapwuaHrT.

1. HaitTh 3HaYeHusa maTpuyHoro mHorouneHa F (A)

-1
f(x)=—x3+2x2—x+3,A=( Oj
3 2

-2 0 8 1 -5
2. Han
alTW paHr MaTpuLbl MpuBeAeHNEM K CTyneH4YaToMy Buay 8 2 6 -3 -13
1 -3 13 5 17
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3. BbluMcAnUTb onpeaenvTenb NpUBEeAEHMEM K cTyneHdatomy euay (3 -5 3

4. Halitu matpuuy, obpaTHyto AaHHOW (a). PewnTb maTpuyHoe ypaBHeHue (6)

1z 1 1 -2 2 3 5
@ |3 -5 3 (6)[ _jDX=(_ j
3 4 3 -1 0

2 7 -1

5. PewnTb cuctemy ypaBHeHUI. YKa3aTb obLiee n 04HO YacTHoe pelleHume (a).

Pewntb cMcTemy C NOMOLLbIO 06paTHO maTpuLbl U No popmynam Kpamepa (6)

4x, +9X, —5%X; —8X, =5 X, +2X,+ X% =5
(@) 13X, +7X, —2X, —4x, =4 (6) 13X, —5X, +3%X; =—7
2X, +5X, + X, +3X, =3 2%, + 71X, — X, =13
BapuaHTt
1. PacnuncaTtb pasnorkeHune BeKTopa ;( Nno BeKTopam B, a,F
x={5-12,1, p=1{1,-3,0}, q=1{1,-11}, r={0,-1,2}

2. KonnvHeapHbl v BekTopbl P 1 Q°?

a={2,01}, b={-2,31}, p=2a+2b, q=3a-2b

3. [laHa nupamuga c BepwinHamu B Toukax AAAA, .

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

HainTu:

a) yron mexgy pebpamn AA,, AA,

6) 06bem Nnpamuabi

B) A/IMHY BbICOTbI OMYyLEHHOM Ha rpaHb A A A,
r) HalT AMHY MeAmnaHbl, TPOBeAEHHYIO 13 BeplwnHbl A K pebpy AA,

4. BblumcnauTb naowanb napannenorpamma, NOCTPOEHHOro Ha BeKTopax a u b O — Yyron mexay BeKto-

pamm B Ma

— — - - — [—

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

BapuaHT
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1. Haittn pacctostme ot Toukn M o nnockocti (M;M,M,):
M, (-9;10;2), M, (0;7;-4), M, (4,8,-1), M;(-2;13)

. | x+y+z-2=0
2. BoinncaTtb KaHOHMUYECKOoe YpaBHEHNE NpAMOWN:
X—y-32+6=0
Xx-2 y-3 z+1
1 —4

MXxX+y+2z-9=0.

3. HainTn Touky nepeceyeHma NPsAMON 1 NJOCKOCTH:

. . oo x-1 vy z
4. Haittv Touky P, cummertpuunyto Touke P otHocutensHo npamoii | : P(O,—l, 3) " o = ) = T
5. HanucaTb ypaBHeHWe NIOCKOCTM ¢ npoxodAlleit yepes Touky M 1 nepnenavkynapHo npsimol
(MM,): M;(3;2;0), M, (415), M,(2,-14).
6. Hant KocuHyc yrna mexay nNoCKOCTAMU o U O, :

o, :3X—=y+3=0, o, : Xx-2y+5z-10=0
BapuanT 3a1aHuii NPOMEKYTOYHOI0 TeCTa
-2 0 8 1 -5

1.1. HaitTu paHr maTpuLbl NpUBeaeHNEM K CTYNeHYaToMy BUAY

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

1 -2 -2 3 5
1.2. PelwnTb MaTpUYHOE YpaBHEHME [IX =
-3 4 3 -1 0

X, +2X,+%; =5
1.3. Pewutb cuctemy no popmynam Kpamepa 3%, —5X, + 3%, =7
2% +TX, — %, =13

- o - —

2.1. Hanucatb pasnoseHne sektopa X no sektopam P, (,I X = {5, —12,1} , P= {1, -3, 0} , Q= {1, -1, 1} ,
r={0,-1,2}
2.2. BbI4MCAUTL NAOWAAL NAPANNENOrPaMMa, MOCTPOEHHOTO Ha Bektopax @ u D @ —yron mexay sekropamn P u (

Y™ O Al P T

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

2.3. laHa nupamuaa c BepLIMHaMmM B TOYKax A1A2A3A4 A1(6,1, 3), A2(6,—2,—3), A,)(Z, 2,0), AA(—5,1, O)

HaliTu 4nnMHy meamaHbl, NPoBeAEHHYIO U3 BEPLUUHBI Ai K pebpy A2A3

Xx—-2 y-3 z+1
1 —4

mXxX+y+2z-9=0.

3.1. HaliTu TouKy nepeceyeHmns NPAMOW U NNOCKOCTHU:

x-1
3.2. Hait Touky P1 CUMMETPUYHYIO TOUKe P otHocutensto npaAmoi I P(O; —1; 3) 7 T =

Y
-1

N
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3.3. HanwucaTb ypaBHEHME NAOCKOCTU (X NPOXOAALLEN Yepes TOUYKY Mo W NepneHaUKyNapHO  NPAMON (l\/lll\/lz): Mo (3; 2;0)
, M, (41,5), M, (2,-1;4).

4.1. [laHa Kpu1Basi BTOPOro nopagKa X- +4y2 —12X+16Yy +16 =0 . Nony4nTb KaHOHUYECKOE YPaBHEHME KPUBOI U NOCTPOUTD .ee

! ’ /
4.2. CocTtaBnTb MaTpuLy nepexoaa ot basuca €;,€,,€; k basucy € ,€, ,€; , ecm

€ =26 +6,+6€,; €, =6 —F,+6,; & =€ +2€,+6€,

Kpurepum ouenku:

- OLICHKA «3a4YTEHO» BBICTABIIAECTCS CTYICHTY, €CJIA OH PEryJIIPHO B TEYEHHUE CEMECTPA MPEICTABIISI
pELIeHMs 3a/1a4, BBIIOJHUI ITOJIHOCTBIO BCE 33JIaHUS U MX 3allMTHII, OTBETUB HA BONPOCHI MpeEroja-
BaTeJIs;

- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CJIM OH HEPETYJISIPHO B TEYEHHUE CEMECTpa Ipe-
CTaBJISLJT PEUICHUS 3a/a4, BBITOJIHWII 33JJaHUsl HE MOJTHOCThIO MJIM BOOOIIE HE MPEACTABIISLT paOOThI
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTU B OTBETAX Ha BOMPOCHI IPENOAaBaTENs.

Jlnist poBeieH!sl TEKYILEro KOHTPOJISI 3HAHUH CTYIEHTOB B JUCTAHI[MOHHOM (opmare B pas-
paboTanHBIX Kadenpoit «MaremaTnKay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIPOOHBIE) Te-
CTBI.

3.2. IIpome:xyTOYHAA aTTECTALMS

[IpomexxyTouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpems a1 noAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

bureT BKIIIOYaeT TeOpEeTHYECKUI BOIIPOC U 331a4H.

KoMriekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTuka.
TumnoBble BApHAHTHI ONJI€TOB MPUJIATAIOTCH.

KommuiekT Bonpocos
o aucuumHe«J/JIuneiinas ajaredpay

Matpu1ibl, TUIIBI MATPHIL.

Onepanunu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOK€EHNE TPSIMOYTOJIbHBIX MaTPULL.

MarpuuHnas popma 3aIucH CUCTEMBI TMHEHHBIX aIreOpanuyecKux ypaBHEHHH.

Onpenenurenu U UX CBOWCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHMS.

CucTembl TUHEHHBIX anreOpandyeckux ypaBHEHUI, OCHOBHBIE MOHATHS U OIPEICTICHHMS.

[TpaBuino Kpamepa penieHust CUCTEM JTMHEWMHBIX YPaBHEHUH.

OOpartHast MaTpHIa U e€ BEIYUCIICHHE. Y CIIOBHE CYIIECTBOBaHUS 00paTHOW MaTpPHIIBI.

10 Pemenue cuctem TMHEHHBIX alreOpandyeckux ypaBHEHUI METO0M OOpaTHON MaTpHUIIbL.

11. Meton 'aycca perieHust cucteM JTUHEHHBIX YpaBHEHUI.

12. Penrenue Mpon3BOBHBIX CHCTEM JIMHEWHBIX YpaBHEHUH MeToI0M [ aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanennu.

14. OngHoponHbIe CUCTEMBI JIMHEWHBIX ypaBHeHUM. Kputepuii cyiiecTBoBaHNs HETPUBHAIBHBIX pe-
LICHUN.

15. [TonsiTe BeKTOpa M JIMHEIHBIE ONepalii HaJl BEKTOpaMH, CBOWCTBA onepauil.

16. JIuneitHast KOMOWHAITNS BEKTOPOB.

CoNoR~WDNE
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17. JIuneiiHast HE3aBUCHMOCTD U JIMHENHAs 3aBUCUMOCTh FEOMETPUUECKUX BEKTOpoB. Kpurepuii nu-
HEWHOHN 3aBUCUMOCTH.

18. ITonsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBanHbIl 0a3uc. Pa3noxenne BekTopa mo BeKTopam Oasuca.

20. YnopsimoueHHast TpOiiKa BEKTOPOB.

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

22. Y coBUsl OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JIluHeiHble TPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHar. JlekapTOBbI IPSIMOYTOJIBHBIE KOOPAWHATHI HA IJIOCKOCTH U B IIPOCTpaH-
CTBE.

ITomnsipHas cucrema KOOpAUHAT.

PaznuyHble TUITBI ypaBHEHUM IUIOCKOCTH U IIPSMOU.

Brruncnenue paccTosHUN MEXKY 1BYMsI TOYKaMH, TOYKOM U NMPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOSHUSA MEXAY CKPELMBAIOIUMUCS IPSIMbBIMHU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
KpuBble BTOporo nopsiika ux reoMeTpu4ecKue CBOWCTBA U ypaBHeHMs. lIpuBenenue xkpusoii
BTOPOTO MOPSAJKA K KAHOHUYECKOMY BHITY.

8. KanoHuueckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TAapabOoIIb.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnyeckue ypaBHEeHUs cepsl, SJUIUIICOUA, KOHYCOB, THIIEPOOIOU 0B, TapaboIouI0B.

Noakown

Tunosbie BapHAHTHI OWJIETOB
no aucturuinae «JIuneitnast anredpa»

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAITN
OEJEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIHIET'O OBPA3OBAHUA
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kadenpa «Marematuka»
Huctunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Ompenenutenu U UX CBOMCTBA.

1 01
X +2%, =—1
2% —3x, =12
4. Jlausl BEKTOpHI a =(-5,9,8), b =(-31-2), € =(-8,10,-10). [IpoBEpHUTH — KOMILUIAHAPHBI JIU OHH.

2. Pemmrts MaTpuuHOE ypaBHEHHE XB=A, eCiH Az(lz 2) B:(_l 2].

3. PemuTh cucteMy MeTO10M 00paTHOM MaTpPUIIBI {

Ecnu HeT, HaliTH 00beM NapasuleenuIea, IOCTPOEHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron Mexny Bekropamu a=(1-2-2) u b =(2,01).
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YTBepxneHo Ha 3aceqanuu Kadeapsl mateMaTku « 03» 052023 r., mporokon Ne 10

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

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOM ®EAEPALINN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOEOBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWII YHUBEPCHTET»
(MOCKOBCKMI1 TOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Maremartukay
Hucuunnuna «JIuneitHas anreopay
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

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

12 -1
2. BbIUMCIUTB ONPEAETUTENh MATPULIBI C = AT ,econ A=|3 1 0.
011
4x; — 2%, +3%3 =12,
3. Pemnre cucremy ypaBHeHU MeTonoM I'aycca < x +5x, —3x%; =1,
2%y +3Xy —2X%3 = 3.
4. Tlokazatp, 4TO BEKTOpHl M =(1,-1,2), N =(2,0,3), p=(-2,-L1) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHue npsimoid  —2x+3y—-5=0. HammcaTh: ypaBHEHUE MPSIMOH C YTIIOBBIM KO-
s UMEeHTOM; YpaBHEHHE IPSIMON B OTPE3Kax; HOPMAIBLHOE YPABHCHHE MTPSIMOM.

YTBepxkaeHo Ha 3aceqannu kKadeapsl MateMaTuku « 03» 052023 r., mpotokon Ne 10

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

J11g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYI€HTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHBIX Kadenpoit «MareMaTHKay OHJIaWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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