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1.  Hexau, 3a7a4m 4 nIaHUPYyeMble Pe3yJabTaThl 00yUYeHUs1 10
AUCIHHUIIMHE

K ocHOBHBIM yensam ocBoeHUs AUCUUIUINHDI «JIuHeiHas anreGpay» clieqyeT OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB OOIIeH MaTreMaTn4ecKoOi KyJabTyphbl;

- NpuoOpeTeHHe CTYAEHTaMU ILIUPOKOro Kpyra MareMaTHMYeCKUX 3HAHUM, YMEHHH u
HaBBIKOB;

- pa3BUTHE CHOCOOHOCTHU CTYIAEHTOB K HMHIYKTHMBHOMY U JAE€IYKTHUBHOMY MBIIIJICHUIO
Hapsly C pa3BUTUEM MaTeMaTH4eCKO HHTYUIINH;

- YMEHHE CTyJEHTaMH pa3BUBaTb HABBIKU CaMOCTOSATEIBHOIO H3yuYeHHUs Yy4ueOHOU U
Hay4HOH JINTEPATYPBl, COAEPIKAIIEH MaTEMATUUECKUE CBEICHNUS U PE3YJIbTaThl;

- TOATOTOBKY CTY/IEHTOB K JEATEIbHOCTH B COOTBETCTBUM C KBaJU(UKALMOHHON
XapakTepUCTUKOW OakajaBpa 110 HANpaBICHUIO, B TOM Yucie (HOPMUPOBAHUE YMEHHM
UCIIOJIb30BaTh OCBOCHHBIE MaTEMaTHUECKHE METO/IbI B TPO(ECCHOHATBHON AESITETLHOCTH.

- TIOJATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
u(GpoBoil TYpOYJEHTHOCTH U BBICOKHMX TEXHOJOTMYECKUX PHUCKOB COBPEMEHHOH Iu(pOBOI
SKOHOMMKH.

K ocHOBHBIM 3a0auam 0CBOEHUsI TUCIHIUTHHEI «JInHelHas anreOpay» cienyer OTHECTH:

- OCBOEHHE CTYJIEHTAaMHU OCHOBHBIX MOHATUH, METOA0B, (QOPMHUPYIOIMIUX OOIIYIO
MaTeMaTH4eCKYIO MOJITOTOBKY, HEOOXOIUMYIO JJIsl YCTIEITHOTO PEIEeHUs MPUKIIAIHBIX 3a/1a4;

- (popMupOBaHHE y CTyJAeHTa TpeOyeMoro Habopa KOMIIETEHLIUH, COOTBETCTBYIOLINX €ro
HAIpaBJICHHUIO MTOJITOTOBKU M 00€CTIEUYNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPYy/a.

OOyuenne 1o mucnmiUinHe «JIuHeiiHass anreOpa» HampaBineHO Ha (opmupoBaHHe
y oOyuaromuxcsi cienyromux kommnereHiuii B coorBerctBuM ¢ PI'OC 09.03.01 (ypoBeHb
OakanmaBpuara) mo HampasieHutro mnoarotoBku 09.03.01 Muadopmatnka U BBUHUCTUTEIHHAS
TEXHHUKA, yTBEPKACHHBIM Mpuka3zoM MunoopHayku Poccun ot 19.09.2017 Ne929:

Kox n HanMeHOBaHNe KOMIIeTEeHITH I

NuaukaTopbl 10CTHKEHUS
KOMIIeTeHIINH

OIIK-1. CnocobeH npuMeHsTh
€CTECTBCHHOHAYYHBIC M OOICHHKCHEPHBIC
3HaHUs, METO/Ibl MATEMAaTHUYECKOTO aHAIN3a U
MOZICITMPOBAHMUS, TEOPETUIECKOTO U
HKCTIIEPUMEHTAIBHOTO UCCIICIOBAaHUS B
npodeccuoHaIBHOMN JIESITeTbHOCTH

OIIK-1.1. 3HaeT OCHOBBI BbICLIEH
MaTeMaTUKU U UH()OPMATUKH.

OIIK-1.2. Ymeer pemiatb cTaHJapTHBIE
po¢eCCHOHANIBHBIE 337a41 C IPUMEHEHUEM
€CTECTBEHHOHAYYHbIX U OOIEHHKCHEPHBIX
3HaHU, METOI0B MaTEMaTHYECKOI0 aHaIN3a
Y MOJIETTMPOBAHUS.

OIIK-1.3. Bnageetr MmeTonamu
TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
HCCleI0BaHMs 00BEKTOB MPOPECCUOHATEHOM
JeSITeTIbHOCTH.

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

JucuumnnuHa OTHOCUTCS K oOs3arenbHo wyactu Onoka bl: Mogyne «Martemaruueckue

JUCHUIIIINHBI .

Eé HN3YyUCHUC obOecrieunBacT N3yUYCHUC NUCHUILINH

B obsazamenvrou wacmu:
- MaTeMaTU4YEeCKUH aHaJINn3;




- IMCKpETHAsi MAaTeMaTHKa;
- KOMIUTIEKCHas MaTeMaTHKa 1 auddepeHiinanbHble ypaBHCHHUS,
- TEOpHsI BEPOSTHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA;
- OCHOBBI ITPOrPaMMHPOBAHUS;
- 0a3bl JAHHBIX;
- MaTeMaTH4ecKast JOTHKA U TEOPHS aJITOPUTMOB B MTPAKTHUKE IPOTPAMMHUPOBAHHSL.
.B uacmu, gpopmupyemoii yuacmuuxamu 006paz08amenbHuIxX OMHOULEHUIL:
- DIIEKTPOTEXHHMKA U IJIEKTPOHHUKA,;
- OCHOBBI TEPMO-THJIPO- U Ta30IMHAMHKH;
- OCHOBBI ITPOEKTUPOBAHUS MEXaHH3MOB.

3. CTpykTypa u coaep:KaHue TUCIUTIIHHBI

OO6mast Tpy10€MKOCTh AUCIUTUTMHBI COCTABIIsET 4 3aueTHBIE eUHUIIBI - 144 Jaca.

3.1. Buabl yueOHOM padOThI M TPYA0EMKOCTh

n/n Buj y4eOHoii pa6oTsI Koamecrso Cemectp 1
4acoB
AyIMTOpPHBbIE 3AHATHUA 48 48
B ToMm uncie:
Jlexnuu 36 36
1.
CeMHHapCKUE/TIPAKTHYECKUE 3aHATHS 36 36
2.
JlaGoparopHble 3aHTHS - -
3.
CaMocTosiTeJIbHasi paboTa 72 72
IIpome:KyTOUHASI ATTECTAIUS
JK3aMeH 6) c)
HTtoro 144 144

3.2. Temarnyeckuili IJIaH U3yYeHUS JUCUMUIIIMHBI

Pazmenién B npuiiokennn 1 x pabodeit mporpamme.

3.3. Conepxanue pas3iesioB IUCHUIINHbBI

BBenenue

[Ipeamer, 3anaun u coaepkanre TUCHUIUIUHBI. OCHOBHBIC 3TAIbl PA3BUTUS TACHIUTLIAHEI.
CrpykTypa Kypca, €ro MECTO U POJIb B TIOJITOTOBKE OakagaBpa, CBSI3b C APYTUMU AUCITUTUTMHAMMU.

Paznes 1. DiaemMeHTHI JIUHEITHOH aJreOpbI

Tema 1. MaTpuubl 4 onpeaeJUTe .

[lonstue wmarpuubl. Buner marpuin. JleiictBus nHan wmarpuuamu. Onepanuu  Haj
MaTpHIlaMu U UX cBoWcTBa. OmnpenenuTenn, UX CBOMCTBA U BhIuUCIeHUS. [loHATHS MUHOpA U
anreOpanvdecKoro JOMOTHEeHUsA. Pa3noxeHne onpeaenuTens 1Mo 3JeMeHTaM CTPOKH WK CTOJONA.
Brruucnenue onpenenureneil pa3au4HOro nopsiaka.



OOparHas MaTpulla W ajJrOpUTM €€ BBIYUCICHHUs. JJIeMEHTapHble NpeoOpa3oBaHU
Marpull. [IpuBeneHne Marpuipl K JUAroHajJbHOMY WM TPAIELIMEBUIHOMY BHIy. MarpuyHas
(hopma 3arucH CUCTEMbI TMHEHHBIX anreOpandeckux ypaBHEHUH. PaHr mMaTpuibl.

Tema 2.PemieHne cucTeM JTHHEHHBIX AJIre0pandecKux ypaBHEeHHUM.

CucteMbl JTMHEHHBIX anreOpandecKux ypaBHEHUH, OCHOBHbIE MOHATHS. Perienue cuctem
JUHEHHBIX ypaBHeHUM MetonoMm Kpamepa, MertomoMm oOpaTHOM Marpuilbsl, MeTonoM laycca.
Teopema Kponekepa — Kamemnu. Pemenue npou3BONBHBIX CHUCTEM JIMHEWHBIX YpaBHEHHM
metonoM laycca. PemeHue OIHOPOIHBIX CHUCTEM JIMHEHHBIX YypaBHeHuil. Kpurepuit
CYILLIECTBOBAHUS HETPUBUAJILHBIX PELICHUMN.

Pa3gen 2. DiieMeHTbI BEeKTOPHOM aredpsbl

Tema 1. Jlunelinple onepanuy HaJ BEKTOpaMH, WX CBOWCTBA. JImHeliHble KOMOWHAIIUU
BEKTOpOB. JIMHEWHas 3aBUCMMOCTh M HE3aBUCUMOCTh BEKTOPOB. ba3uc CHCTEMBI BEKTOPOB.
EauHCTBEHHOCTD pa3iokeHus BeKTopa 1o 6azucy. OpToHOpMUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHOe, BEKTOPHOE M CMEIIaHHOE NMPOMU3BEACHUS BEKTOPOB, HX CBOMCTBA. YCIOBHS
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUKCIEHHE CKaIspHOTO,
BCKTOPHOI'O u CMCIIaAHHOTO HpOH3BeI[eHHI>i BCKTOPOB, 3aJaHHbIX KOOpAUHaTaMu B
OPTOHOPMHUPOBAHHOM Oa3uce.

Tema 3. Jluneiinpie mpoctpanctBa. [loHsTHe 0a3zuca MPOCTPaHCTBA T'€OMETPUUYECKUX
BeKTOpOB. [IpeoOpa3zoBaHue MaTpullbl JUHEHHOIO oneparopa MpH nepexoae oT 6asuca k 6asucy.
CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MATPHLIBI.

Pa3gen 3. KoMmiaekcHbIe YMCJIa 1 MHOTOYJICHBI

Ilonatne xkomIiuiekcHOro uucia. @Dopmbl 3amUCH  KOMIUIEKCHBIX 4Hcel. JlecTBUsS Hax
KOMIUIEKCHBIMU yucinamu. Popmyiia Myaspa. 3Binedenre KOpHS n-0¥ MOJIO0KUTEIBLHON CTEIICHU
U3 KOMIUIEKCHOTO ymcia. Pa3noxenne MHorowieHa Ha MHOXKUTeNU. OCHOBHAs TeOpeMa ajreOpsbl.

Pa3nen 4. AHanmuTHYeCKasi TeOMeTPHs

Cucrembl koopauHar. JlekapToBbl MNPSMOYTOJIbHBIE KOOPAMHATHI HAa IUIOCKOCTHU U B
npocrtpaHnctse. [lonspHas cucreMa KOOpauHar.

Tema 1. IIpsimMble U MJI0CKOCTH

Paznuunbple TUIBI ypaBHEHMH TIUIOCKOCTM UM YpaBHEHHH TMpsMOM (HAa IUIOCKOCTH M B
MIPOCTPAHCTBE).

Boruncnenue paccTosHUN MEXy 1ByMs TOUKaMH, TOUKOM U IPSIMOM, TOYKOU U MJIOCKOCTBIO.
Borunicnienue paccTosHUS MEXYy CKPELUBAIOIIUMUCS MPSIMBIMH.

Borunicienue yrios Mexay AByMs IPSAMBIMH, IPSMOM U IJIIOCKOCTBIO, ABYMSI INIOCKOCTSMH.
Tema 2. KpuBbie ¥ IOBEPXHOCTH BTOPOIO MOPSAAKA

KpuBbie Broporo mopsjaka, UX reOMETPUYECKHE CBOWCTBA M ypaBHEHMs. [IpuBeneHue kpuBoi
BTOPOTO NOPSKA K KAHOHUYECKOMY BULY.

VYpaBHEHHE MOBEPXHOCTHU BTOPOro mnopsjaka. KaHoHndeckue ypaBHEHHs cQepsl, SUIMICOUIA,
KOHYyca, rutiepoononsia, napadbonounsa.

3.4. TemaTuKa NPAKTHYECKHUX 3aHATHI N0 JUCHUIINHE «JInHeliHas anredpa»

No 3ansTHS Tewma 3aHsATHA
1 Pa3gen 1. DiemeHnThl JIuHeiiHOM anredpbl. Marpuisl, 1elicTBUS
HaJl MaTpHULIAMHU.




OHpeIIGJII/ITeHI/I, HUX CBOMCTBA U BBIYUCIICHUE. ManI/I‘{HaSI 3aIlIiuChb
CHCTEMBI JINHEHHBIX YPABHEHUN.

OOpaTHast MAaTPHIIA U €€ BEIYHUCICHHUE.

CucreMbl TUHEHHBIX anreOpanyeckux ypaBHEHUN, OCHOBHBIC
MOHSTHUS U OTpeeeHus. Perenne cuctem JIMHEHHBIX
ypaBHeHHI MeTogoM KpamMepa, METOIOM 00paTHON MaTPUILI

Pemenne cucreM nuHENHBIX ypaBHEHUH MeTooM [aycca. Panr
marpulel. Teopema Kponekepa — Kanemn.

Merton 'aycca B TpOM3BOJIbHBIX CUCTEMAaX JIMHEHHBIX YPABHEHUM.
OHOPOJHBIE CUCTEMBI JIMHEHHBIX YPaBHEHUMN.

Pazgen 2. JjemMeHTBI BeKTOPHOHM  ajaredpbl.BekTopsl.
JIuneliHple omepanuu Haj BEKTOpPAMM, MX CBOMCTBA. JImHenHOE
IIPOCTPAHCTBO I'E€OMETPUYECKUX BEKTOpOB. IloHATHE nMMHEMHON
KOMOMHAIMM BEKTOpOB. JIMHEWHO HE3aBHUCUMBIE M JUHEWHO
3aBUCHMBbIE CUCTEMBI BEKTOPOB.

[lonsTe 6a3uca NPOCTPaHCTBA T'€OMETPUUYECKUX BEKTOPOB.
Koopaunarst BEKTOpA. OpTOHOPMHUPOBAHHBII 6asuc.
KonnuneapHoCTb,  OPTOrOHaJIBHOCTH UM KOMIUIAHAPHOCTH
BEKTOPOB.

CkansipHO€ TPOU3BEJECHHUE BEKTOPOB M €ro CBOWCTBA. YCIIOBHE
OpPTOrOHAJIBHOCTU BEKTOPOB. BeKTOpHOE INpou3BEneHUE IBYX
BEKTOPOB, €r0 CBOMCTBA. YCIOBHUE KOJUIMHEAPHOCTH BEKTOPOB

10

CMeniaHHoe MpOU3BEJCHUE TPeX BEKTOPOB M €ro CBOWCTBA.
Boruncnenue obwema mapasuienenunena U NUpaMuibl. YCIOBHE
KOMIUIAHAPHOCTH  BEKTOPOB. Brluucnenune  ckanspHOro,
BEKTOPHOTO M CMEIIIAHHOTO IMPOM3BEJICHUN BEKTOPOB, 3a/IaHHBIX
KOOPJIMHATAMH B OPTOHOPMHUPOBAHHOM 0asmce.

11

Jluneiinpie mpocTpaHcTBa. Pa3smepHOCTh M 0a3Wc JTUHEHHOTO
MPOCTPAHCTBA.

Marpunia mepexoma oT Oasuca Kk 0Oasucy. I[IpeoOpazoBanme
KOOpJAMHAT BEKTOpa IMpu U3MEHeHUuH Oa3uca. JluHeliHbie
onepaTophl, JNEUCTBUA  C  JIMHEMHBIMHU  ONEpaTopaMu.
Co0OCTBEHHBIE BEKTOPHI ¥ COOCTBEHHBIE 3HAYEHHST MATPHUIIbL

12

Pa3zpnen 3.KommiaekcHble 4ucIa M MHOroWwieHbLI MHOXXECTBO
KOMIIJICKCHBIX YHCCII. q)OpMBI 3alIMCU KOMIIJICKCHBIX YHUCECII.
JleiicTBUS ~ HAJa  KOMIUIEKCHBIMH  YHUCJIaMH.  Pa3jiokeHHe
MHOTOYJIEHA HA MHOXKHUTEJIH, OCHOBHASI T€OpeMa areOpbl

13

Pa3znen 4. AHanmuTH4ecKasi reoMmeTpust
CucreMbl KOOpAMHAT. Pa3nndgble TUIIBI YPaBHEHUH INIOCKOCTH

14

PaznuyHble TUOBI ypaBHEHHWM MPSMON Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

15

B3auMHOE pacnonokeHHe IPsMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BhIUncacHNE PaCCTOAHUNA MEXAY ABYMs TOUKAMH,
TOYKOM M  OpsAMOM.  BpluuciaeHue  pacCTOSHUS — MEXKIY
CKPCIMBAOIIUMUCSA  NPAMBIMU. B3aumHOEe  pacmnonoxeHue
IJIOCKOCTEH. BBbIUKMCIIEHHE pacCTOSIHUM MEXKIy TOYKOM U
IJIOCKOCTBIO

16

KpuBble BTOpOro mopsiika HX TIE€OMETPUYECKUE CBOMCTBA.
YpaBHeHusl 3suidnca, runepoosibl, napabossl Ob1Iee ypaBHEHHE




KpUBOW BTOpOro nopsaka. [IpuseneHne KkpuBon BTOPOro NopsIKa
K KaHOHM4YeCKoMY Buy. IloBepxHOCTH BTOpPOrO nopsiaka

4. Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecIeyeHne

4.1. HopmaruBnbie 1okyMeHTbI 1 'OCThbI

OI'OC 09.03.01. Mupopmatuka ¥ BBIYMCIMTENbHAS TEXHUKA, YTBEPKAEH MPUKA30M
MunoOpnayku Poccun ot 19.09.2017 Ne929.

Axagemudeckuil ydeOHbIN miaH no HampasiaeHuto noarotoBku: 09.03.01. Uupopmaruka u
BbluncauTenbHas TexHuka. [Ipoduns: Uurerpanus u nporpammupoBanue B CAIIP. ®opma
oOyueHus — ounast. 2022.

Marpuna coorBercTBusi komrereHiuii  09.03.01. Mudopmaruka M BbIYHUCIUTENbHAS
texHuka. [Ipo¢puns: Unterpanus u nporpammuposanue B CAIIP. 2022/ 2023 rox Havana
oOydeHus.

Vka3 Ilpesunenta Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparerun
HAay4YHO-TEXHOJIOTUYECKOro pa3BuTHUs Poccuiickoit @eaepanum.

[Ipuka3 MunucrepctBa oopazoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne 816
«O0  yrtBepxknenun llopsiaka NpUMEHEHHMsS  OpraHU3alUsSMHU, OCYIIECTBIISIOIIUMU
o0pa3oBarenbHYyI0 JESATENBHOCTD, AIIEKTPOHHOTO o0yueHus, JUCTaHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHH NP peaan3aluu 00pa30BaTeIbHbBIX IPOrPAMM.

4.2. OcHoOBHas JuTEpaTrypa

3abomorckuii B.C. Jluneitnas anrebpa u aHanuTHdeckas reomeTpus (yueOHbIH KOMIUIEKC):
yueOHoe nocobdue, 2-¢ u3a. Crep. M.: Uzn-so UHOPA-M, 2022. 309 c. (Boiciiee
oOpa3oBaHue: OakagaBpuar).

Cupotuna U.K. JIuneitnas anreOpa v aHaIUTUYECKasi TEOMETPHS: MHTEPAKTUBHBIN KypC:
yaeOHoe nmocobue nams By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nekuwmii mo nmHelHOW anreOpe M aHAIMTHYECKOW TeoMeTpuu: ydeOHoe mocobwue. //
Kyapssues b.1IO., Marsm B.U., [lokazees B.B., Uepkecosa ['B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHEI pecypc.]

4.3. JlomosHMTeJbHAs JIUTEpPaTypa

Kpatkuii kypc BeIcIieli MaremaTuku [DIEKTPOHHBIN pecypc]: y4el. - DNeKTpoH. JaH. -
Mocksa:  JlamkoB w K, 2017. - 510 c¢. [Pexum pgoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3yokoB B.I., JIsxoBckuit B.A., Mapteinenko A.U., MunocnieB B.b., Ilymkaps E.A. Kypc
MaTeMaTHKU JUIsl TEXHUYECKUX BBICIIUX yueOHBIX 3aBefneHuil. Yactu 1-4. M.: MY, 2012.
400 »xk3.

Wnenn  B.A., llo3msax O.. Amnamuruueckas reomerpus. M.: Hayka. InaB.pen-us
(buzuko-mareM.TUT-phI, 1988. 224 c.

bexnemumes, [I.B. PemeHue 3amay u3 Kypca aHaJIUTUYECKOW T€OMETPUM U JIMHEWHOU
anreOpsl [DIeKTpOHHBIN pecypc]: y4ued. mocobue - DeKTpoH. aaH. - MockBa: Ou3mMariuT,
2014. - 192 c. [Pexum moctymna: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ 3kxpaHa. ]

4.4. DuekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChI

[TpoBenenue 3aHATHIA U aTTeCTallMii BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-


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

CTeMbl JTUCTaHUMOHHOTO oOyueHusi yHuepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «Maremarukay >EKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem paznenam
HPOTPAMMBI:.

Hassanue D0P
Jluneiinas u BekTopHas | https://online.mospolytech.ru/course/view.php?id=3368
anredpa

AHauTHYECcKas TEOMETPUS https://online.mospolytech.ru/local/crw/course.php?id=284
3

Jluneiinas anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAIMTUYCCKAs TEOMETPHS

Pa3zpaborannbie DOP BKIII0O4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsmox mnpoBeneHus: paboT B JUCTAHIIMOHHOM (oOpMare YCTaHABIMBAETCA OTICIbHBIMU
pacCHoOpsDKCHHUSIMH TIPOPEKTOpa MO y4eOHOW padoTe W/WIM IEHTPOM Y4eOHO-METONNYCCKOU
padoTHI.

Kaxnplii cTyaeHT oOecrieueH WHIAMBHIYaJbHBIM HEOTPaHUYECHHBIM JIOCTYIIOM K 3JIEKTPOHHOU
OuOIMOTEKE MOCKOBCKOTO ITOJIMTEXA

npecTaBlIeHHbIe Ha caiiTe mospolytech.ru B pa3aene: «lLlenTp maremarnueckoro 06pazoBaHUs»

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822).

[Tone3nsie yueOHO-METONMYECKHE U HH(POPMAIIMOHHBIE MaTepHAJIbI TPECTABICHBI HA CaiTax:

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

[Tepeuenr pecypcoB UHGOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOW cetn  «MHTepHeT» ais
OCBOCHUS TUCIUILINHBI: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3M0HHOE U CBOOOTHO PACIIPOCTPaHsIeMOe MPOrpaMMHOe
odecrieueHue

Ne| HaumenoBanme | Pazpadorunk 10 HocTynHocTh Ccorika Ha Exunblii peectp
(mpaBooOaanares | (IMUEH3NOHHOE, | poccHiiCKMX MPOrpamMm s
b) CBO0OOIHO 9BM u B/l (1py HAJIMYHH)
pacnpocTpaHsieM
oe)

1 | AstraLinuxCom | OO0 JIunensnoHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX-AC str/305783/?sphrase_id=9540

TP " &
2 | MoitO¢uc OOO "HOBBIE JIMEeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 75

4.6. CoBpemeHHbIe MpodeccHoOHATBbHBIE 0a3bI JAHHBIX U HHPOPMALMOHHbIE
CIPaBOYHbIE CUCTEMbI


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

Ilepedyensb pecypcoB cet UHTEpHET, JOCTYIHBIX JJI51 OCBOCHMS JUCUMILIUHDI:

HaumeHoBanune Ccbl1Ka Ha pecypc JloCTYyIHOCTD

NudopmanuoHHo-cnIpaBoYHbIe CHCTEMbI

HocrtynHa B cetn
https://stackoverflow.com
StackOverflow / WuTepuer 6e3

OTpaHUYECHUN

WNudopmannonnsie pecypesl Cetn

http: . Itant.
Koncynsratiloc p:// www.consultant.ru | JoctymHo

[Topran ®enepanbHbIX
roCyAapCTBEHHBIX
o0pa3oBareIbHbIX CTAHJAPTOB
BbICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctynHo

JIEKTPOHHO-0UOIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HoctynHa B cetn
WuTepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop. | loctynHa B cetn
ru/ WNuTepuer 6e3
OTpaHUYECHUN

IpodeccuonanbHble 0a3bl JAHHBIX

baza naHHBIX HAyYHOM AMEKTPOHHOH | http://www.elibrary.ru HocTymHo
OubIHoTeKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | doctynHo
noJauTeMaTnyecKast
pedeparuBHO-O6HOIHOTpaduecKast
u

HayKOMeTpHUIeCcKast
(bubnuomerpuyeckas) 6a3a JaHHBIX

5. MarepuajJibHO-TeXHHYECKOe o0ecredyeHue TUCHUIIIMHBI

MarepuanabHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ecreunBaeT IpoBeIeHHE BCEX BUOB
3aHATHH, TPETyCMOTPEHHBIX Y4EOHBIM TJIAHOM, M COOTBETCTBYET JCHCTBYIOIUM CAHUTAPHBIM U
IPOTHUBOINOXKAPHBIM IIPABUIIAM U HOPMaM.

Kagpenpa «Maremarukay He pacmonaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCIIOJIb3YET yueOHble ayUTOPUH U3 0011ero (JoHJa YHUBEPCUTETA.

[Ipr HEOOXOOUMOCTH Ui TPOBENCHHUS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHA
UCIIOJIb3YIOTCSI KOMITBIOTEPHBIE KJ1aCChl YHUBEPCUTETA.
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6. MeToauueckne peKOMeHIalNH

6.1. MeTonnuecKkue peKOMeHAIUH JIJIsl MPeNnoaBaTeJisi 0 OPraHu3amuu
o0yueHust

[Ipexxne Bcero, cineayeT oOpaTUTh BHHUMAaHHUE CTYIEHTOB Ha TO, YTO MPAKTHUYECKH BECh
U3yyaeMblii MMM Marepuas He TpeOyeT KakoH-Tubo crHenuansbHON  (JIOMOJHUTENHHON)
MOJITOTOBKH U BIOJHE MOXET OBITh YCIIEIIHO M3Y4YEH, €CIIHM CTYIEHThI OyIyT MOCEIIaTh 3aHsATHS,
CBOEBPEMEHHO BBITIOIHATH JIOMALIHHUE 3aaHUs U M0JIb30BaThCS (IIPU HEOOXOIUMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJbTAllMi B TEUYEHUE KaXKIOro ceMmecTtpa. Bomenmme B Kypc MareMaTHKU
paszenbl SABISAIOTCS KIACCUYECKUMH, B TO )K€ BPEMS OHHU NPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaK
MMEIOT UIMPOKOE paclpoOCTpaHEHUE J[UId pelIeHHs pa3HoOro pojaa 3adad BHYTpU camoi
MaTeMaTUKd W NPUKJIAIHBIX 3ajad. X OCBOEHHME IOMOXKET CTyAEHTaM JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTHh YCTHYIO U THCbMEHHYIO p€4b, YCIELIHO MPUMEHSThH
HaKOIUICHHBbIE 3HAHUS B IPO(PECCUOHATBLHOMN 1EATEIIbHOCTH.

HeoOxomumo ¢ camoro Hawyama 3aHSATUH PEKOMEHAOBaTh CTYIEHTAaM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JIUTEPATYypPy, @ B KOHIIE CEMECTpPA J1aTh CIMCOK BOIIPOCOB JJISl MIOATOTOBKH K
9K3aMEHY.

Ha nepBoM 3aHATHH N0 AUCIUILIMHE CIEAyeT 0053aTeNIbHO TPOMH(POPMUPOBAThH
CTYZIEHTOB O BUJI€ U (hopMe MPOMEKYTOUHOMN aTTeCTalMH 0 AUCLUILIIMHE, CPOKAX €€
IIPOBEICHMSI, YCIOBUAX OIYCKa K IPOMEXYTOYHON aTTeCTAllMU, IPUMEHSAEMbIX BUAX
IPOMEKYTOYHOTO KOHTPOJISL.

N3noxkeHne TeOpeTH4ecKoro Marepuaia JOJDKHO COINPOBOXKIATHCS WIIFOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAaHHBIMU MIPETOIaBaTeIeEM TaK, YTOObl TEXHUUYECKUE TPYIAHOCTH U
BBIKJIAJIKM IIPU PEUICHMM 3aJaud HE OTBJEKaJd OT IVIABHOIO: OCMBICIEHMS HJIEU U CYTHU
npUMeHseMbIX MeTonoB. CiemyeT Bcerja yKa3blBaTh IMPUMEPHI MPAKTUUYECKOTO MPUMEHEHMS
PACCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUN U pOpMyII.

[IpakTnueckue 3aHATUS JOJKHBI ObITh OpPraHU30BaHbI NIPENOAaBaTeIeM TaKUM 00pa3oM,
4yToOBl OCTABaJOCh BpeMs Ha MEPUOJUYECKOE BBIMOJHEHHE CTYIEHTaMH HEeOOJbIION
CaMOCTOSITENIbHOM paObOThI B ayIMTOPUH ISl IPOBEPKH YCBOCHMSI U3JI0KEHHOTO MaTepuaia.

[IpenopaBarenb,  BeoyIIMH  NPAKTHUYECKHE  3aHATHS, JODKEH  COIVIACOBBIBAThH
y4eOHO-TeMaTUYeCKU IUIaH 3aHsATHM ¢ JIEKTOPOM, MCIIOJIb30BaTh €IWHYI CHCTEMY
0003HaYeHUH.

[IpenopaBarento  cienyer JA0OMBAaTbCcs CHUCTEMATUYECKOM HENPEpHIBHOM  paboThI
CTYJICHTOB B T€UEHUE CEMECTpPa, HEOOXOAUMO BBISBIATH CHIIBHBIX CTYJICHTOB U IPUBJIEKATh UX K
Hay4HOH paboTe, K yYacTHIO B pa3HOT0 pojia OJUMIINAax U KOHKypcax.

CryneHT JAODKEH Oulylarb 3auHTEPECOBAHHOCTh IIPENONABaTeNsi B JOCTHKCHHUH
KOHEYHOI'0 pe3ysbTara: B IpUOOpeTeHUH 00y4JatolMMUCS MPOYHBIX 3HAaHUM, YMEHUI U BIaICHUS
HaKOIUIEHHON MH(opMaIen A pelieHus 3a1a4 B Ipo(pecCHOHATBbHOMN 1eATEIbHOCTH.

6.1.1. O0pa3oBare/ibHbIE TEXHOJIOTUH

Bo3MoxHO mpoBeneHHE 3aHATUH W arTecTaluil B JUCTAaHIMOHHOM (hopmare C NMpHUMEHEHHEM
CUCTEMBbl NUCTaHIMOHHOTO 00yueHusi yHusepcurera (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kagenpoit «MaremaTrkay 3JIeKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cMm. m.4.4).
[Mopsimox mpoBeneHus: pabOT B JUCTAHIMOHHOM (OpMATe YCTAHABIMBACTCS OTICIHHBIMHU
pacropsKeHUsIMU TIPOPEKTOpa MO yuyeOHOHM paboTe W/WiIM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

6.2. MeToauyeckne ykazaHus AJis1 00y4arOUXCH MO OCBOCHUIO
AUCUMILTHHBI
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Pa3gesn: 3jieMeHTHI JIMHEHHOM aaredpbl

Martpuusl u onpeneantean. [Ipexae Bcero, CTyACHT JOJDKEH MOHSITH, YTO MaTpUIla —
9TO Tabiuia yucen (mpudeM 3Ta TabauIa MOKET UMETh OJIMHAKOBOE YHCIIO CTPOK M CTOJIOIIOB, a
MOKET OBITh U MPSIMOYTOJILHOM), a ONPECIIUTENb- 3TO YHCIIO, 3alIMChIBAEMOE B BUJIE KBAAPATHON
TAOJHIIBI, TO €CTh ONPEACTUTEIH CYIIECTBYIOT TOJBKO Y KBAIPATHBIX MaTPUII.

Craenyet oOparuth 0co00€ BHUMaHHE Ha ONEPAIMI0 YMHOKEHHS IIPSIMOYTOJIBHBIX MaTPUI]
¥ TIOHATH, KAKUM TI0JTy4aeTCsl OPSIOK MaTpUIlbl — pousBereHuss. OcOOEHHOCTh MaTpPUIL TAKKE

COCTOUT B TOM, YTO HPOM3BEIEHHE MATpPHI] HE MEPecTaHOBOYHO, To ecTh AB # BA Cnenyer
00s13aTeIbHO YOIUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIIHE 3aJa4H.

BaxxubpiM siBrisieTcs moHsiTUe oOpaTHOM Marpuisl. Hamo 3HaTh yciaoBHe CyIIeCTBOBaHUS
00paTHON MaTpUIIBl U AITOPUTM ee mocTtpoeHus. [locie ee BeIYMCICHUS 11eTeco00pa3HoO IenaTh

IPOBEPKY MPaBUIBHOCTU PEIICHUS, BBIMOJIHUB OMNEPALUI0 YMHOXKEHUS A'A=E (momkHa
MOJIYYUTHCS €AMHUYHASI MATPHUIIA)

[Ipu u3ydeHuun omnpenenuTencii HaJ0 Y€TKO YCBOUTH MOHSATUS MUHOPA, alredpandeckoro
JOTIOJTHEHUs, 3HaTh MHOTOUYMCJICHHBIE CBOMCTBa omnpenenutens. Jlis OCBOGHUS TEXHHUKHU
BBIUMCJICHHS OIpeNenuTeNeil 1enecoo0pa3sHo, BbIOpaB MPOU3BOJIBHBINA OMpEAETUTENb BBILIE
TPETHErO TOPSAJIKA, PACKPBITH €r0 Pa3IMYHBIMU CHOCOOaMH, MPUMEHSIST Pa3joKEHUE U IO
cTpokaM M 1o cronbnam. OOparuTe BHUMaHHE, KaKHE CTPOKHU (CTONOIBI) MpeArnodYTUTEIbHEE
BBIOMpATh IS PACKPBITHS OIpPENeIUTeNsl, YTOOBI YIPOCTHTH €ro BbuucicHue. OcoOEeHHO
3¢ (}EeKTUBHO BBIYUCIICHHUE OINpPEAETUTeNss C TOMOIIBI0 AIIEMEHTAapHBIX MpeoO0pa3oBaHuUM,
MPUBOJIAIIUX €T0 K TPEYTOJILHOMY BHUJTY.

[Ipy wu3ydyeHWM penieHuH CUCTEM JHMHEHHBIX anreOpanmdeckux ypaBHeHuit (CJIAY)
oOparuTe BHUMaHHE, MPEXKJIC BCETO, HA MOHATHE PEIICHUSI CHCTEMbI U YCIOBHS CYIIECTBOBAHUS
pelieHuid B 3aBUCUMOCTH OT COOTHOUICHHS MEXAY PAHTOM MaTpHIlbl, PAHTOM PAaCIIUPEHHOMN
MaTPHUIBI CUCTEMBl M YHCIIOM HEW3BECTHBIX W ypaBHeHHH. OOpaTuTe BHUMAaHHE Ha YCIOBHS
npumenenus ¢opmyn Kpamepa u meroma oOparHoit marpuibl. BHumarenbHo pazdepute
NPUMEPBI PEIICHUS] MPOU3BOJIBHBIX CHCTEM JIMHEHHBIX alreOpandecKnuX ypaBHEHUH METOIOM
["aycca (BBeeHHe 0a3MCHBIX U CBOOOAHBIX TIEPEMEHHBIX ).

Pa3gesn: DiieMeHTBI BEKTOPHOIi ajredpbl

[Ipn wu3ydeHuum J[aHHOW TeMbl OOpaTHTe BHUMAHUE Ha JMHEWHbIE ONepaluu Hal
BEKTOpAMH, HA MOHATHS JIMHEMHON HE3aBUCUMOCTH U JIMHEMHON 3aBUCHMOCTH BEKTOPOB, Ha
(dyHIaMeHTanbHOE TOHATHE Oas3uca BEKTOPHOTO NPOCTPAHCTBA (M  OPTOHOPMHPOBAHHOTO
0a3uca), Ha pa3JIOKEHUE BEKTOpa 10 Oa3ucCy.

3HaTh omnpeeeHne, reOMETpHUUECKe CBOMCTBA CKaIsIPHOI0, BEKTOPHOTO U CMEIIAHHOTO
MPOU3BEJICHUS BEKTOPOB, (DOPMYJIBI JJIsI UX BEIYMCICHUS B BEKTOPHOU U B KOOPJUHATHOH opme.
OO0s13aTenbHO 3HATh W YMETh NPOBEPSATH YCIOBUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.

Pa3gen: koMIIeKCHbIE YHCJIAa 1 MHOTO4J1€HbI

B »stom pasnmene, mpexie Bcero, HajO0 IMOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH
paciIMpeHreM TOHSATHUS JNEeUCTBUTENbHBIX YHCEI, 3HaTh ompejaeseHue U Tpu (GOpPMBI 3allUCU
KOMILJIEKCHOTO gyrcna (anreOpandecKkyro, TPUTOHOMETPUYECKYI0 U TIOKa3aTelIbHYIO),
TreOMETPUYECKYIO0 HHTEPIPETALNI0 KOMIIEKCHOTO YUCIIa U B3aUMHO-0/IHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM KOMIIJIEKCHBIX YUCET U MHOXECTBOM TOYEK KOMIUIEKCHOU MJIOCKOCTH. 3HATh
dbopmyny Oiinepa. KoMruiekcHple YWcia MOXHO HW300pakaTh C IOMOIINBIO BEKTOPOB Ha
KOMIUIEKCHOU TIOCKOCTH. [1oaTOMY omepanuu ClOXKEeHUs M BBIUUTAHHUS KOMILUIEKCHBIX UYHCE
MOTYT OBITh CBEJCHBI K OTEPAIUSAM CIOKEHUS U BBIYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTth ¥ yMeThb BBINIOJIHATH OIEpalMd YMHOXKEHHS, JEJICHUs, BO3BEJICHUS B
MOJIOKHUTENIbHYIO CTENEeHb KOMIUIEKCHBIX YHCEJ, 3allMCAaHHBIX B TPUTOHOMETpUYECKou (opme,
U3BJICYEHUS] KOPHS N-OM CTETIEHH U3 KOMIUIEKCHOTO YKCIIa.
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Crnenyer oOpaTHTh BHMMaHHE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEN SBISCTCS
3aMKHYTBIM, TO €CThb Jif00as anreOpamdeckas ornepaius HaJ KOMIUIEKCHBIMU 4YHCIIaMU He
BBIBOJIUT 3a MPeJIeIibl 001aCTH KOMITJIEKCHBIX YHCElL.

Hano 3HaTh paznuuHble BUIBI Pa3loKEHUS MHOTOWIEHAa HAa MHOXHUTENIU JJISl CIy4aes,
KOTJla Cpeu KOpHEH MHOroujieHa MOTYT OBbITh KpaTHbIe, KOMIUIEKCHBbIE KOpPHU. OTHU CBEICHUS
OyIdyT HCIOJIb30BaThCsl, HAIIPUMEP, B UHTETPAJTIbHOM MCUUCIICHUU TPU BBIYUCICHUN UHTETPAJIOB
OT  JpOOHO-palMOHANbHBIX  (YHKIUH, TpU  pPELIeHUH  JIMHEHHBIX  OJHOPOIHBIX
muddepeHINaNbHBIX YPaBHEHUH N-TO MOPSIIKA ¢ MOCTOSSHHBIMU KO3 pULIMeHTaMu.

Pa3nen: AHaJuTHYEeCKas reoMeTpus

[Ipn u3ydyeHHH aHAJIUTUYECKOW T€OMETPHUH CJENyeT, IPEeXAe BCEro, MOHSTh, YTO €€ 3adadeit
SBJISICTCS U3YUEHHUE TEOMETPUUECKUX OOBEKTOB MPH MOMOIIM aHATUTHYECKUX METOJIOB ajareopsl
W MareMaTHM4YecKoro aHaius3a. B OCHOBE Takoro moaxojaa JIEKUT METOJ KOOPJIMHAT, BIIEPBbIE
cUCTeMaTu4eCcKu NMpuMeHeHHbIN P. Jlekaptom. OCHOBHbBIE MOHATHS T€OMETPUU (TOYKaA, IIpsimMas,
IJIOCKOCTH) SIBJISIFOTCS HEOIPENEIsIEMbIMU, U JJISl UX OMUCAHUS PUMEHSETCS aKCHOMaTH4YeCKU
METOJI, MO3BOJIAIOIINN YCTAaHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMKECTBOM
TOYEK MPSMON U MHOXKECTBOM JECWCTBUTEIBHBIX YHCEN M, TAKUM 00Opa3oM, BBECTU CHCTEMY
KOOpJMHAT.

Hano detko ycBouTh paznuuHble GOpMbl ypaBHEHUN IPSIMOM U INIOCKOCTH YMETh MEPEXOIUTH OT
ofHOHM (opMbl K Ipyroid. CienyeT OCMBICIUTh U YCIEUIHO MPUMEHATh PEeIeHHs KIacCHYeCKUX
3a/lad aHAJIUTUYECKOW I€OMETPUU O B3aMMHOM PACHOJIOKEHUU HPSIMBIX U IJIOCKOCTEH, YMETh
OTIPEIEIIATh YIVIbl U PACCTOSHUS MEXKIy Pa3lIUYHbBIMU F€OMETPUUECKUMU OObEKTaMHU.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIEUIHOE U3yueHUe TUCLUILINHBI « JInHeliHasa anrebpay,
npuoOpeTeHre HeOOXOIUMBIX KOMIETEHIMH, YMEHUH M HaBBIKOB BJIaJICHHS MaTeMaTHYeCKUM
anmaparoM TpeOyeT OT CTyACHTOB OOJBINON CaMOCTOATENbHON paboThl. OOpaTuTe BHUMAaHUE,
4TO KOJIMYECTBO YACOB, OTBOJUMBIX Ha CAMOCTOSTEIbHYIO pabOTy B COOTBETCTBHM C YUEOHBIM
IUTAHOM, OOJIbIIIE YHCJIa YaCOB, OTBOJMMBIX Ha BCE BH/IbI ayIUTOPHBIX 3aHATHUH.

7. ®OoHJ OLICHOYHBIX CPEeICTB

@DOHJ OLICHOYHBIX CpeACTB mpezacTasiieH B [Ipunoxenun 2 k pabodeil mporpamme U BKIIIOYAET
paznesnsr:

1. MeTozabl KOHTPOJISI U OLIEHUBAHUSI PE3YIbTaTOB 00y4EHUs

2 llIxana ¥ KpUTEPUH OLIEHUBAHUS PE3YJILTATOB O0YUYEeHHUs

3. O1leHOYHBIE CPEICTBA

3.1. Texyuui KOHTPOJIb

3.2. [IpoMexyTouHas aTTeCcTalus
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TemaTn4yeckuii JIaH colep:KaHus TUCHUILINHBI «JInHeliHas ajaredOpa» Mo HANPaBJIEHUIO TOATOTOBKH

09.03.01 UndopmaTuKa U BLIMUCIUTEIbHAS TEXHUKA

Ilpunoscenue 1
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Pa3gen 1. DiaeMeHTHI THUHEHHOM
1.1 | anredpsl Marpuisl, AeficTBUsI HaJ 1 3 5 2 4
MaTpULIAMHU.
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1.2

Ornpenenureny, ux CBOICTBa u
BBIUHCJICHHE. MaTpuyHas 3aluch CUCTEMBI
JIMHEHHBIX YPABHEHUM.

Bobiiaua 3agaHuii PIP_Ne 1 mo
JHHEHHoNW _ajre0pe.

1.3

OOparHass MaTpuiia M €€ BBIYHCIICHHE.
MarpuuHas 3anuch CHUCTEMBI JIMHEHWHBIX
YpaBHEHMH.

1.4

CucreMbl TUHEHHBIX anredpanyecKux
YPaBHEHUH, OCHOBHBIE ITOHATUS U
onpezaeneHus. Pemenue cucreM TMHEHHBIX
ypaBHeHui MeTonoM Kpamepa, metonom
00paTHOM MaTPUIIBI

1.5

Pemrenue cucreM TUHENHBIX ypaBHEHUN
MeroaoMm [aycca. Panr marpunsl. Teopema
Kponekepa — Kanesmim.

1.6

Meron I'aycca B TpOM3BOJIbHBIX CUCTEMAX
JUHENHBIX ypaBHEHUNH. OTHOPOAHbIE
CHUCTEMbI JINHEHHBIX YPABHEHUM.
CamocrosiTeqbHast padora Nel mo
JIMHEHHOM ajiredpe B ayIuTOPUN

1.7

Pa3nen 2. Bexropsl. JIuneitnble onepauuu
HaJl BEKTOpaMH, MX CBOMCTBA. JIMHEHbIE
KOMOUWHAITIH BEKTOPOB. Jluneiino
HE3aBUCHUMBIC W JIMHEHMHO 3aBHCHMBIC
CHUCTEMBI BEKTOPOB.

Bolmaua  3ajpaHuii PI'P__Ne2 mo

BEKTOPHOIi ajredpe.

1.8

[Tonsitue 6Ga3uca. KoopaunaTsel BekTopa.
KonmnuueapHOCTh, OpPTOTOHAJIBHOCTh U
KOMILJIAHAPHOCTH BEKTOPOB.

10
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1.9

CxkansipHo€ NpOU3BEACHUE BEKTOPOB U €ro
cBoicTBa. BekTopHoe mpousBeacHUE IBYX
BEKTOPOB, €TI0 CBOMCTRA.

11

1.10

CmMeliaHHOe MPOU3BEEHUE TPEX BEKTOPOB
U ero CBOWCTBA. BrluucieHue oObeMa

napaICaCIurIicaa. YcnoBue
KOJUIMHCAPHOCTH, OPTOTOHAJIbHOCTH )51
KOMIIJTAHAPHOCTHU BCKTOPOB.

OproHopMmupoBaHHbIN 0a3zuc. Berunciaenue
CKaJIIPHOTO, BEKTOPHOTO U CMEIIAHHOIO
IIPOU3BEJIEHUI  BEKTOPOB,  3aJaHHBIX
KOOpAMHAaTaMH B  OPTOHOPMHUPOBAHHOM
Oasuce.

CamocrositeibHass padora Ne 2 mo
BEKTOPHOI1 ajiredpe B ayluTOpHHU

12

JIuneiinble poctpaHcTBa. PasMepHOCTD U
0a3uc JIMHENHOTO MPOCTPAHCTBA.

Marpuna nepexoga ot 6asuca k 06asucy
npeoOpa3oBaHUe KOOPAMHAT BEKTOpa IMpH
M3MEHEHUHN Oa3uca. CobcTBeHHBIE
BEKTOPHl M COOCTBEHHBIC  3HAUCHHUS
JMHENHHOTO onepaTopa.

13

1.12

Pasgen 3.KoMmiekcHble 4YHCJIA H
MHOTOYJIeHbI MHOKECTBO KOMINIEKCHBIX
YHUCelJl. (DOI)MI)I 3aIllMCU KOMIIJICKCHBIX
yucen. Omnepauuyd HaJ KOMIUIEKCHBIMU
gucnaMy. PasjokeHne MHOToOWwIeHa Ha
MHOKUTEII OCHOBHAs TeopeMa anreOpsbl

14

1.13

Paznen 4. AHaIMTHYECKAS TeOMETPUS
Cucremsbl KOOpAUHAT. Paznuynble THUIIBI
YpaBHEHUH IJIOCKOCTH

15
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Boiiaua 3ajganmii PI'P_ Ne3 1no

AHAJINTHYECKOW TeOMeTpHH

PasnuuHble TUIIBI ypaBHEHMM NIPsIMOM Ha
1.14 IUIOCKOCTH U B IIPOCTPAHCTBE 16 3 S

B3auMHOe pacnonokeHue IpsMBIX Ha

IUIOCKOCTH U B IIPOCTPAHCTBE. Briuncienne

PACCTOAHMM MEXKIy ABYMs TOUKaMH, TOYKOU +
11514 npsMoil.. BzauMHOe pacnonoxeHue 17 4 3 5

IUIOCKOCTEW.  Bpluncinenue  paccrossHui

MEXly TOUYKOM U IIIOCKOCTBIO

CamocrosiTtesqibHast paGora Ne 3 mo

AHAJIMTHYECKON NeOMETPHHU B ayIMTOPHH

Kpusslie BTOPOTO MopsAAKa ux

TFE€OMETPUYECKAE  CBOWMCTBA.  YPaBHEHHS

JIUIMIICA, TUNEepOoNbl, mapabonsr OOiee
1.16 | ypaBHEHHE KpHBOH BTOPOTrO MOpsJIKa. 18 3 5

[IpuBeneHne KpUBBIX BTOPOTO MOPSIKA K

KaHOHUYECKOMY BULY. IToBepxHOCTH

BTOPOTO NOPSIKA

dopma aTTecTANNH 191_2 )

3
Bcero yacoB no aAucumMninHe 3 cam
36 36 72
PI'P pao.
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Ilpunosicenue 2

®OH/I OHEHOYHbBIX CPEJACTB
MO JUCLUTIJINHE

«J/Iuneitnas ajaredpa»

Hanpasnenue noarorosku: 09.03.01 MudopmaTnka 1 BEIYUCIUTENbHAS TEXHUKA.
[poduns: UuTerpanus u nporpammupoBanue B CAIIP.
dopma 00yueHus: OuHasl.

Kadenpa: «Maremarnkay.

1.MeToabl KOHTPOJIS U OLIEHHBAHUSA Pe3yJIbTATOB 00yUYeHHsl

I[J'DI KOHTPOJIA YCIICBACMOCTHU U Ka4€CTBA OCBOCHUA OUCHHUILIMHBI HaCTOSIHIeﬁ HpOFpaMMOﬁ
IIPENYCMOTPEHBI CIIENAYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIIUNA KOHTPOJI);
- POMEKYTOYHAsI aTTecTanus (IK3aMeH).

2.11kaJia ¥ KPUTEPHUHU OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHM s
®opMa NIPOMEKYTOUHOM ATTECTANUM: IK3aAMEH

[IpomexxyTounass arrecranusi oOydarouuxcss B (GopMe 53K3aMeHa MPOBOJAUTCA 110
pe3ysibTaTtaM BBIIIOJHEHUS BCEX BUJIOB yUeOHOM paboThl, MPEIYCMOTPEHHBIX YU€OHBIM IUIAHOM I10
JAHHOM NMCLMIUIMHE, IIPU 3TOM YYHUTBIBAIOTCS PE3YIbTAaThbl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TeueHre ceMecTpa. OlEHKa CTENeHH JOCTHXKEHHsS OOydyarolIMMUCS IUIAHUPYEMBIX pe3ysbTaToB
o0y4yeHuss MO AMCUUIUIMHE IMPOBOIUTCS IpErojaBareieM, BEAyIIUM 3aHATHUA 10 JAUCLUILUIMHE
METOJOM DKCIEPTHOM OLCHKHA. Ilo uTOoraM mnpoMeXyTOYHOM arrecTalvy 10 AUCLUIUIMHE
BBICTaBIISICTCSA OLICHKA «OTJIINYHOY, «XOpOoUIOY, «YZIOBJIICTBOPUTEIILHO» W
«HEYIOBIETBOPUTEIILHOY.

[MIxajna oneHUBaHUA Onucanmne

BrmmonHeHBI  Bce  00si3aTe/IbHbIE Yci1oBudA MOATOTOBKH
CTyA€HTa K l'[pOMC)KyTO'-IHOﬁ aTTeCTAUMU,IIPETYCMOTPEHHEBIC

IpOrpaMMoil  JUCHMILIUHBL CryneHT  JeMOHCTpHUpYET
COOTBETCTBUE 3HAHUN, YMEHHUH, HaBBIKOB II0Ka3aTeysM,
OTnuyHO NpUBEIEHHBIM B TaOnulax, ONEpUPYET MNPUOOPETEHHBIMU

3HAHUSAMU, YMEHUSIMHU, HABbIKAMU, IPUMEHSET UX B CUTYaLUAX
MOBBIIICHHONW CJIOXHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs Npu
MePEHOCE 3HAHUM M YMECHUH Ha HOBBIC, HECTAHIAPTHBIC 33J1a4H.
Boinonnensl  Bce  00si3aTesibHbIE  YCJIOBHSI  NOATOTOBKH
CTYIEHTAa K NMPOMEKYTOYHOH aTTeCTAlMM,IIPEIYCMOTPEHHbBIC
MIPOTrPaMMOit JIUCIUATIIUHBL. CryneHT  JE€MOHCTPHUPYET
COOTBETCTBME 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTeIsM,
NpUBEICHHBIM B TaONHIAaX, OMEPUPYET MPUOOPETCHHBIMH
3HAHUSIMH, YMEHUSIMH, HaBbIKaMu. B TO ke Bpems IpH OTBETE

Xopouio
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JIOITYCKAaeT HECYIIECTBEHHbIE MOTPEIIHOCTH, 3aJa4d pPEIIaeT ¢
HEJ0YETaMH, HE BIMSIONMMHU Ha OOIINN X0/ pelIeHUsI.

BeinonHeHnsl Bce  o0si3aTesibHbIe  YCJOBHSI IOATOTOBKH
CTYIeHTa K NPOMEKYTOYHOM aTTeCTALMH,IIPELYyCMOTPEHHBIE
IIpOrpaMMoONl  JTHCLMILIAHBIL. CryneHT  JeMOHCTpHUpYET
COOTBETCTBUE 3HAHMW, YMEHHUH, HaBBIKOB II0Ka3aTeysM,
IPUBEIECHHBIM B TaONMLaX, ONEPUPYET MPHOOPETEHHBIMU
3HAHUSMM, YMEHUSAMH, HaBbIKaMu. Ho moka3piBaeT HertyOokue

YA0BIETBOPUTETHHO
3HAaHUS, TMPU OTBETE HE JOIMyCKaeT TPYyOBIX OMIMOOK WIH
MIPOTUBOPEYUI, OJHAKO B (OPMYITHPOBAHUH OTBETA OTCYTCTBYET
JIOJDKHAsSL CBS3b MEXKIY aHAJU30M, apryMEHTaIuel U BBIBOJIAMU,
B PELICHUM 3a/lad MOTYT cojepxarbcs rpyoObie omuOku. s
MOJTyYeHUs] TPAaBUIBLHOTO OTBETa TPEOYIOTCS YTOUHSIONIUE
BOIIPOCHI.
He BoimonHeHsl o0s3aTesibHbIE  YCJIOBUSI TOATOTOBKH
CTYAEHTA K MPOMEKYTOUYHON aTTeCcTalMu, IIPEyCMOTPEHHbIE
nporpammont gucuuiuinHel, MJIM cTyneHT neMoHCTpupyer
HEIMOJIHOE  COOTBETCTBUE  3HAHMM, YMEHUW, HaBBIKOB
HeynosnerBopurenbHO
MPUBEACHHBIM B TaOMUIAX, JOIMYCKAIOTCS 3HAYUTEIbHBIC
OIIMOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHUM, YMEHHil, HaBBHIKOB
MO0 psANy TMOKa3aTelei, CTYIEHT HCIBITHIBACT 3HAYUTEIIbHBIC
3aTPYAHEHUS] IPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMH.
3. OueHouyHbIE CpeCTBA
HaumenoBanue IIpencraBnenue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLIEHOYHOTO OLICHOYHOTO CpE/ICTBa
/1 cpencTBa
CpEJICTBA B ®OC
1 KonTponbHas CpenctBo NMpOBEPKH yMEHUM NMPUMEHATh | KOHTposbHbIE
(camocrosTenbHAs | TMONyYEHHBIC 3HAHUS JIA PEUICHUs 3a1ad | 3amaHus (mpumep)
) pabota OTIPENICTICHHOTO THMA IO TEME WIH
(KP) pazaeny
2 | Pacuerno-rpaduue | CpemcTtBo mpoBepku yMeHHH mpuMmeHsATh | Komrmuiekt 3amaHuit
ckas pabora MOJIy4eHHBbIE ~ 3HAHMS 1O  3apaHee | A BBITIOJIHEHUS
(PT'P) OTIPENICTICHHOW METOAMKE JUIsl PEIICHHs] | pacuyeTHO-Tpaduyeck
3a/ad WM 3aJaHuid [0 MOIYJIK WK | O paboThI
JUCLUIIJIMHE B LIEJIOM.
CpencTBo KOHTPOJISl, OPraHU30BaHHOE KaK
crenuanbHas Oecela TMeIaroruyeckoro
Yerublii paboTHuKa ¢ OOyYarOmUMCS Ha TEMBHI, Bompoch! 110
OHp00006€C€)10Ba CBs3aHHLIE C I/I3yqaeM0171 JTUCIUIUIMHOM, 1
TeMam/paszenam
3 HHUE, paccuMTaHHOE Ha BBISICHEHHE 00beMa
. JUCLUTIIUHBI
(YO) 3HAaHUH o6yqa}0meroc>1 110
OIIpeNIeIEHHOMY pa3zely, TeMe, mpodiaeme
U T.II.
Cucrema cTaHIapTU3MPOBAHHBIX 3a/IaHUM,
Tect MO3BOJISIONIAS
Bapuanr tecra
4 (T) aBTOMAaTU3HMPOBATh MPOLEAYPY U3MEPEHUS

VPOBHSI 3HAHUHM ¥ YMEHUHOOYYAIOIIETOCS.
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5 | Ox3amenanuonusl | CpeactBo NpOBEPKUM 3HAHMM, YMEHUH, | DK3aMEHal[MOHHBIE
e Ouersl HaBbIKOB. MOXKET BKJIIOYaTh KOMIUIEKC | OMIIETHI.

(3b) TEOPETUUYECKUX BOIIPOCOB, 3aj7ad4,
MPAKTUIECKUX 3aTaHUH.

3.1.Tekyuuii KOHTPOJIb

OneHo4HbIE CpEACTBA TEKYIIErO KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI U 3a/laHusl B (popMe OJIaHKOBOTO TECTUPOBAHHUS JJISi KOHTPOJISI OCBOCHUS 00YYarOIUMUCS
pasnenoB IMCUMILIAHGL, ipueM PI'P.

Conep:kanue pacueTHO-rpauyeckoii padoTnbl.

PacueTrHo-rpaduueckas padora Nel no 1uHeiiHoi anaredpe.

Kparkoe conep:kanue pacueTHo-rpadudeckoit paboTsr:

Marpuusl u onpenenureny. PenieHne cucteM JMHEWHBIX anreOpanyeckux ypaBHEHUH METOJaMu
I'aycca, Kpamepa u 00paTHOI MaTpHUIIBL.

PacuetrHo-rpajduueckas padbora Ne2 no BeKTOpHOM ajredpe.

Kparkoe copepxkanue pacueTHO-rpaduyeckoil paboThl:

Bexrtopsl, nelictBus Haa BekTopamu. CKallIpHOE, BEKTOPHOE, CMELIAaHHOE ITPOU3BEIEHUS BEKTOPOB.
PacuetHo-rpaduueckas padbora Ne3 no aHaJIUTHUYECKOH reOMeTpPHH.

Kparkoe copepxkanue pacueTHO-rpaduyeckoil paboThl:

Paznuunble BHABI ypaBHEHUM IMPSMOW M IUIOCKOCTH. B3anMHOE pacnoyioKeHUue NpsIMbIX Ha
IJIOCKOCTH, MJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmmiekT 3amannii

AJIS1 BBINOJIHEHHS pacueTHO-Tpaduyeckux pador (PI'P)
Mo JucuuIuinHe «J/JIuneiinas aaredopay»

PI'P Nel, vactn 1

-1 1 0 2 0 2
A=1 3 2 B=/0 -3 3
4 0 -3 1 1 -1
3aganue Nel. Jlanbl MmaTpuIlbl u

2 T
BrmomauTh JACHUCTBUA: A" +8B .

2 2 _
3aganue No2. [TpomokuTh JaHHOE MaTPUYHOE PABEHCTBO (24+3B)" —44" ~64B =1

Y IIPOBEPUTH €r0 sl MaTpull A U B U3 mepBoro  3ajaHusl.

3ananue No3. BeluuciuTh onpenenuTens AByMs ClIOCO0aMu: pa3okKeHHEM IO MEPBOM CTPOKe U
pa3ioKeHUeM TOo MEePBOMY CTOJIOILY.

— e OO
—_—N O
—_—
|
—

3ajanne Ne4. JIns qaHHOM MaTpHUIlbI HANTH 0OpaTHyto Marpuily. Caenars IpOBEPKY.
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0
1
2

W O N

-1

3ajmanue NeS. PemuTh MaTpuuHOE ypaBHEHHE AXB=C (naiitu X). Cnenarb IpoBEPKY.

P I O =

3aganue No6. HaiiTu panr MaTpuiibl.

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

PI'P Nel, 3apaHusi 0 pelIeHHIO CHCTeM JIMHEHHBIX ajiredpan4ecKux ypaBHeHUMH

3aganue Nel. Pemuth cuctemy meronoM Kpamepa. Cnenarb mpoBepky.

X +4x, —x; =-2
2x, +2x,+3x; =7
3x,+6x, —2x; =1
3aganue Ne2. Pemuth cucremy u3 Nel MeTooM 0OpaTHON MaTpHIIbL.

3aganue Ne3. Pemuth cuctemy u3 Nel metomgom [aycca.

3ananue Ne4. Pemute HeoHOpOAHYIO cucTeMy MetonoM 'aycca. Haiitu ob1ee pemenue u
YaCTHOE pPELICHUE.

X +x,+2x;+3x, =5
3x,+2x, —4x;, - 2x, =1
S5x, +4x, + 4x, =11
3aganue NoS. Pemmmth ogHOpOaHYI0 cucteMy meTtofoM ["aycca. Haiitu o6miee pemenue u @CP.
2x, +6x, —9x;, -9x, =0
4x, —=5x;+x, =0

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

PI'P Nel, yacth 2

m, n,

S

3aganue Nel. ITokaszaTh, 4TO BEKTOPBI
7 m=>1,-1,2),n=(2,0,3), p=(2,-11),a =(5,—-4,13).

BekTop ¢ 10 3TOMY Oa3UCy:

00pa3zyroT 6a3uc B MPOCTPAHCTBE U PA3JI0KHUTh
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—_— n —_— ’E
3amanne Ne2. Jlansl Bektopel 7 u . BBISICHUTH — KOJUTMHEAPHBI JIU BEKTOPHI ¢ U b

i =(28,-8,8),7=(21,6,—-6), @a=2+71,b =27

VAN
n|=2,(m,n)=135", @ =6n—m.

.||
3amanme Ne3. Haiitn ‘ , €CIIH

A ABC ZB A(;-1;2),B(3;3;2),C(7;1;2).

3ananue Ne4. Jlan Haiitn , €CIIN

Saganme No5. Tlpu kakux 'x' Bektophl @ u b NEPIEHIUKYISPHBI?

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

3ananue No6. Haiitu muromaap napamieorpaMMa, oCTPOSHHOTO Ha BeKTopax ¢ u b

7AN

a=2m-5n,b=m+n, n|=3,(m,n)=

m|=12,

T
-

3aganue No7. Haittu mimomans Tpeyronsauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
>7> " . BbISICHUTb — KOMIUTAHAPHBI JIU BEKTOPbI. BT BEKTOPHI HE

3ananue No8. JlaHbl BEKTOPBI

a,b,c

KOMILJIaHAapPHBI, TO HalTH 00bEM mapauiICeJaCiumIicaa, IOCTPOCHHOT'O Ha BEKTOPaAx u

OMPEJIENUTD — KAKYI0 TPOHUKY OHH 00pasyoT.
a(1;-1;5),b(2;4;-2),¢(3;0;1)

3aganue Ne9.  Jlns nmHeiiHoro omeparopa A 3amaHbl 00pa3bl 0a3MCHBIX 3JIEMEHTOB
Ae , Ae,, Ae,

e,e,,e, .
. 3amucaTh MaTpHily orneparopa A B 6asuce U Haiitu oOpa3

snmeMeHta X .
Ae =7Te +3e,-2e,, Ae
X=2e —4e, +e,
3amanme Nel0. Haiitu coOCTBEHHBIC 3HAUCHUS K COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OTeparopa,
-4 1
A= 5
3aJIaHHOTO B HEKOTOPOM 0azuce Marpuliei

PI'P Ne 1, vactn 3
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3aganue Nel. ITpsimas L IPOXOIUT 4epe3 Touky A mapaiienbHO BEKTOpy q . [Ipsmas L

TIPOXOIHT Yepe3 TouKy B meprenukynspHo Bektopy /. HaiiTu TOUKy HepecedeHus MpsAMBIX 1
y

A(3;5),q(1;3), B(0;5),n(-3;4).

YIOJI MEKIy HUMH, €CIIH

[ [ .
3ananue Ne2. Jlama mpsamast | . ITpsmas 2 mpoxomut uepes toukn A u B . Haiitu paccrosuue

OT TOYKH TepeCcEeUEHHsI PAMBIX 4 U £ 710 TIpsIMOM L .
/- x=-8-3
"ly=3t+4, A4(4;0),B(7;3), [,:9x-12y+2=0.

. M, a =
3aganue Ne3. Hailitu paccTosiHME OT TOUYKH JI0 TUIOCKOCTH , IPOXOASAIIEH Yepe3 TOUKY

A nepneHINKYISPHO BEKTOPY N ecnu M, 0;1;7), A4(©2;-1;4), n (6; 22; -3).

Bayanne Ned4. Haiitu yronm Mexay miockocTeio & ¥ IIIOCKOCTHIO B , IPOXOAIEH Yepe3 TOUKU
4B C eemm @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KaHOHUYECKHE YpaBHEHHUs IPSMOM, 3a1aHHOM OOIIMMHU YpaBHEHUSIMHU.
x+2y-9z-10=0;
3x+4y+8z—-24=0.

3amanue Ne6. Haiitu Touky nepecedeHus npsmMoi I wmnockoctn @ u YIrOoa MeXAy HUMH.

X:Z_l; o:x+2y—-3z-12=0.
4 2

l:x+2:
3

3aganue No/. Ilpsmas L npoxoaut uepe3 Touku 4 u B. Ilpsamas £ IIPOXOJUT uepe3 Touky M

. [ [
HePIEHIUKY/ISIPHO iockocTr & . Haiitu yron Mexmy mpsIMBIMH ' U 2 U BBISICHUTB — JICXKAT JTH

OHHU B 0)1HOI71 IJIOCKOCTH HUJIM CKPECIIMBAKOTCA.

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

+3)° )y _
3ajmanue Ne8. [y naHHOW KpUBOMA 49 25 yKa3arb (POKYCHI, SKCIIEHTPUCHUTET,
IUPEKTPUCHL. [TocTpouTh KPHUBYIO, H300pa3UTh (GOKYCHI, TUPEKTPHCHI.
2 2 _
3ananne No9. IlpuBecTH ypaBHEHHE KPUBOM 9x" —25y" —18x+200y -616=0

KaHOHUYCCKOMY BUAY U IMOCTPOUTH KPUBYIO.

KonTtpoJubHblie 3a1anus (mpuMepbl)
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BapuaHT.

y F(4)
1. Haiitu 3HaueHMs MaTpUuIHOr0 MHOTO4JICHA

-1 0
=—x’+2x° —x+3,4=
f(x) X +2x"—x+3, (3 2)

-8 2 -6 -3 -13

o 11 -3 13 5 17
2. HaiiTu panr MaTpuliibl NPUBEACHUEM K CTYIIEHYaTOMY BUY

I 2 1
3 53
7 -1

3. BBIYHCITUTE ONIpeIeIUTENh MPUBEICHIEM K CTYTICHUATOMY BHITY
4. Haiitu marpuiry, oOpatHyro naHHOW (a). Pemuts MarpudHoe ypaBHeHue (0)

1 2 1

2 _75 —31 (—13 _412}&)(:(_32 —31 (5) J
(a) (6)

5. Pemmthb cucteMy ypaBHEHHMH. YKa3aTh o0I1ee U OTHO YacTHOE peleHue ().

Pemnth cucteMy ¢ moMorsro 00paTHoil Marpulibl ¥ o popmynam Kpamepa (0)

4x,+9x, =5x; -8x, =5 X +2x,+x;,=5
3x,+7x, —2x; —4x, =4 3x,=5x, +3x; =7
(@) 2x, +5x, +x;+3x, =3 ©) 2x, +7x, —x; =13
Bapuanr
1. Pacrnincars pasnoxkenne Bektopa X 1o Bexropam P47
x={5,—12,1} p={1,-3,0} q={l,—1,1} r={0,—1,2}
2. Konnuneapus! mu Bextopsl ¥ u 4?
a=1{2,0,1} b={-231 p=2a+2b g=3a-2b
AA,A4,4,

3. I[aHa nmupamMua ¢ BEpIIMHaAMU B TOYKax

Al (_25 45 8) A2 (45_17 2) A3 (_89 7’10) A4 (_37 49 _2)
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Haiitu:

a) yrol Mexay pedpamu 4,4, , 44,

0) 00beM nmupamuabl

. A A4,
B) JIJIMHY BBICOTHI ONYIIIEHHOW Ha TpaHb

Al

I') HATH ATMHY MeIuaHbl, IPOBEICHHYIO U3 BEPLIMHBI ! K pedpy 44,

[ w

4. Beruuciurtb IJIoI@aab rnapajujiciiorpaMmma, OCTpOCHHOTO Ha BEKTOpax a n ba _ YToJI MCKOY

My [

BCKTOpaMU p u q

NN AN _Z
a=2p+q b=p-3q \P’=2’|q\=2’ “T

b

Bapuant

. M, (M MM 3)
1. HaiiTu paccTosiHUE OT TOUKU 70 TUIOCKOCTH

MO(—9;10;2) M1(0;7;—4) M2(4;8;—1) M3(—2;1;3)

b 5 2

x+y+z-2=0

.. {x—y—3z+6:0
2. Beinucarh KAHOHUYECKOE YPaBHEHUE MPSMOM:

x—=2 y-3 z+1

3. HaifTi TOuKy HepecedeHns IpsMOii U IIOCKoCTH: | 1 4y X+y+2z-9=0

P

P a 1. P(0:-13)
1 CUMMCTPHUYHYIO TOYKE OTHOCHUTCIIBHO IIPAMOUN * : u

4. Haiitu TOuKy
x-1_y_ 2
1 -1 1

o M
5. Haniucarp ypaBHeHHe ockoctd & mpoxonsiieit yepe3 ToUKy ~ 0 ¥ NePHeHIUKYISPHO

(MM,)  M,(3;2;0) M, (415) M,(2;-14)

IpsIMON : ,

Py .

a0

6. Haiitn kocHHYC ymiia MeXy IIIOCKOCTIMU )51

o,:3x—y+3=0 a,:x-2y+5z-10=0

BapuanT 3a1aHnii NPOMEKYTOYHOIO TeCTa
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1.1. HaiiTu panr MaTpuibl IPUBEACHUEM K CTYIIEHYATOMY BHY 3 13 5

[1 —2] _(—2 3 sj
1.2. Pemuth MaTpuyHOE ypaBHEHUE -3 4 310
X +2x,+x,=5
3x, =5x, +3x; =7

1.3. Pemmts cucremy o popmynam Kpamepa 2n +7x —x =13

2.1. Harmucats pasioskenue Bektopa X 1o Bektopam 224" %~ 5120 ,P= {1.-3,0]

g={L-11} r={0,-1,2}

3

w w

2.2. Beruuciuth Ionaiep napamiesiorpaMmma, moCcTpOoeHHOro Ha BekTopax ¢ u b a _ YroJa

N 0w

mexy Bektopamu P u 4

[AVAVA} w

ey ] T
a=2p+q b=p-3q p|=2 |a|=2 “ %
2.3. Jlana nupaMuia ¢ BEpIIMHAMH B TOUKAX 44, 4,4, . 4(6,1,3) , 4,(6,-2,-3) , 4(2,2,0) ,

A4 (—5,1,0)

y 4 4,4,
Haiitu JIMHY MEIHaHbl, IPOBEACHHYIO U3 BEPIIMHbI ~1 K pe6py

x=2 y-3 z+l

3.1. Haiftn ToUKy HepeceueHns psIMOi U TIOCKOCTH: | I -4 gy ¥ry+22-9=0

3.2. Haiitu TOUKy R CUMMETPHUHYIO Touke £ oTHOCHTENbHO MpsAMOi I P(O;_1;3) U

x-1_ y =z
1 -1 1,

. M
3.3. Hamucatp ypaBHEHHE INIOCKOCTH & Mpoxofsiieit yepes3 TOUKy ~ ° W MepIeHIUKYISIPHO

MpAMOI (M'MZ) : M, (3;2;0) , M, (4;1;5) , M2(2;_1§4).

2 2
4.1. Jlana kpuBast BTOporo mopsiaka ~ + 4

KPHUBOU U ITIOCTPOUTH .€€

~12x+16y+16=0 [Tony4ynTh KAaHOHUYECKOE YpaBHEHHE
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! !

!
€,6,, € ,6,,6

4.2. CocTaBUTh MaTpHIly Iiepexosa ot 6aszuca % x Gasucy , €clu

b oW W Wy W W W o
e =2 +e,te; e,=¢—e,t+e; e, =¢ +2e+e

Kpurepum onenku:

- OLIEHKA «3a4TCHO» BBICTABIIACTCA CTYAEHTY, €CIM  OH pETyJIsIpHO B TEUEHHE CEMecTpa
MMpEACTaBJIsLTT PCIICHUA 3a4a4, BBIMIOJIHWII IMOJTHOCTBIO BCC 3aJlaHUSA W HX 3alllUTUJI, OTBCTUB Ha
BOIPOCHI ITPETIOAABATENS,

- OLIEHKa «HE€ 3a4TE€HO» BBICTABIAETCS CTYACHTY, €CIIM OH HEPEryJIsIpHO B TEYCHHUE CEMECTpa
NPEACTaBIsUT PEIEeHUs 3aJay, BBINOJHWI 3aJaHUs HE IMOJHOCTBIO WM BOOOIIE HE MPEACTaBIIsUI
paboTbl Ha TPOBEPKY, [OMYyCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BONPOCHI
IIPEIIOIaBaTEeIs.

Jlnst IpOBeACHUST TEKYIIEro KOHTPOJIS 3HAHWW CTYACHTOB B TUCTAHIIMOHHOM Qopmare B
paspabotaHHbIX Kadenpoit «MareMaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHBIEC (MPOOHBIC)
TECTHI.

3.2. IIpoMe:xyTOYHasI aTTeCTALMA

[TpomesxyTouHas aTTecTamus - (3K3aMeH) MIPOBOAUTCS IO OUIeTaM B YCTHOM (opme.
Bpewmst 11 moAroToBKHM OTBETa HAa BOMPOCHI HE Oosee 45 MUH.

buneT BKIIIOYaeT TEOPETUUECKUI BOIIPOC U 3a/1a4H.

KoMIiiekTsl 5K3aMEeHaMOHHBIX OUIETOB XpaHsTcs Ha Kadenpe «MaremaTuka.
TunoBbie BApUAHTHI OMJIETOB NMPUJIATAIOTCS.

KomiuiekT Bonmpocos
M0 TUCLMIINHE
«JInneiinas aaredpa»
Marpuisl, TUIIBI MaTPUL.
Onepaiuu ¢ MaTpullaMH, UX CBOMCTBA.
YMHOKEHHE NPSIMOYTOJIbHBIX MAaTPHIL.
Martpudanasi popMma 3armucHu CUCTEMbI JTMHEHHBIX alreOpanvyecKux ypaBHEHHUH.
Ornpenenurenu U X CBOMCTBA.
[Tonsitue onpenenutens. MUHOPHI U anredpanvyeckue T0NOTHEHHUS.
CucreMbl TUHEHHBIX aNTeOpanyeCcKuX ypaBHEHUH, OCHOBHBIC TIOHSTHS U OTIPEICTICHUS.
IIpaBuno Kpamepa penieHusi CUCTEM JTMHEWMHBIX YPaBHEHUM.
OO6parnas MaTpula 1 e€ BIYUCICHHE. YCIIOBHE CYLIECTBOBAHHS 0OpaTHON MaTpHIIbI.
10. Pemenue cucrteM JUHEHHBIX anreOpandecKuX ypaBHEHUN METOJIOM 00paTHON MaTpPHUIIHI.
11. Meton I'aycca pewieHust cucTeM JIMHENHBIX ypaBHEHUH.
12. Pemenune npou3BOJIBHBIX CUCTEM JIMHEUHBIX ypaBHEHUH MeToaoM [aycca.
13. Panr marpuusl. Teopema Kponekepa — Kanemnu.
14. OgHopoaHBIE CHUCTEMBI JIMHEWHBIX ypaBHEeHHU. Kputepuil cCylecTBOBaHHS HETPUBHAIbHBIX
peLIeHu.
15. IlonsiTue BeKTOpa M JIMHEHHbBIC ONEpallUK HaJl BEKTOPAMHU, CBOMCTBA OIEpalHii.
16. JluneitHass KOMOWHAITUS BEKTOPOB.
17. JluneriHass HE3aBUCUMOCTh U JIMHEWHAs 3aBUCUMOCTh T€OMETPHUYECKUX BEKTOpOB. Kpurepwii
JIMHEVHOM 3aBUCUMOCTH.
18. ITonsarue 6a3zuca. KoopaunaTel BeKTOpAa.
19. OproHOopMupOBaHHBIH 0a3uc. Pa3noxeHne BeKTopa 1o BEKTOpaM Oasuca.
20. YnopsimoueHHasi TpOilka BEKTOPOB.
21. CkansipHOe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHHE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.
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22. YcioBus OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIIAHAPHOCTH BEKTOPOB.
23. JIuHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6a3uca k 0asucy.

25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUYEHUS MATPHIIBI.

AHajauTH4eckasi reomMeTpusi

1. Cucrembl koopauHar. JlekapToBbl IpPSIMOYTOJbHBIE KOOPAMHATBI Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

[TonspHas cucrema KOOpAUHAT.

PaznuyHble TUIIBI ypaBHEHUH TJIOCKOCTH U MPSAMOI.

Bpluucnenue paccTossHUN MeXAy ABYyMs TOYKaMU, TOYKOW U IIPSAMOM, TOUKOH U INIOCKOCTBIO.
Brruncnenue paccTosiHus MEKIy CKPEIMBAOIIUMUCS MTPSMBIMU.

Brluucnenue ynioB Mexay AByMs IPSIMBIMU, IIPSMOM U IUIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
KpuBble BTOpOro mopsiika HMX reoMETpUYECKHEe CBOWCTBA M ypaBHeHUs. [IpuBeneHne KpuBoil
BTOPOTO MOPsAJIKA K KAHOHUYECKOMY BHUTY.

8. Kanonuyeckue ypaBHEHUS 3JUIHIICA, TUIIEPOOIIBI, TapadoIIbL.

9. VYpaBHeHHE NOBEPXHOCTU BTOPOI'0 MOPsIKA.

10. Kanonnyeckue ypaBHeHUs cepbl, JUIUICON 1A, KOHYCOB, TUIIEPOOIONA0B, TapaboIoH I0B.

Nownhkwd

TunoBbie BApMAHTHI OMJIETOB
no aucuuruinae «J/Iuneiinast anredpa

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPABOBAHU S POCCUMCKOIM ®EEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICHIETI'O OBPA3BOBAHUM A
«MOCKOBCKHH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHA NOJMUTEX)
®daxynbTeT 0a30BbIX KOMIIETEHITH, Kadenpa «Marematuka

Juctmmunaa  «JIuneiHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenuteny U UX CBOMCTBA.

1 2 -1 2
=2 1) 7 o
2. Peumth MarpuyHOe ypaBHeHue AXB=4  ecnn :
X +2x, =—1
y 2x,—3x, =12
3. PemmTh cucteMy METOIOM OOPATHOM MaTPHIIBI :

a=(-5,9,8), b=(-3,1-2), ¢=(-810,-10)

4. JlaHBl BEKTOPBI . IIpoBepuTh — KOMIUIAaHApHBI JIU

onn. Eciu Het, HaiiTH 06beM Mapasuienenuea, oCTPOCHHOro Ha BekTopax %0-¢

5. Haiitu yros Mexay BEKTOpaMHu a=01-2-2) y b=0200D

VYTBepkeHo Ha 3aceqanuu Kadenpsl MmaremMatuku « 03» 05 2022 r., mpotokon Ne 10

N.o. 3aB. kadenpoit H.B. BacunbeBa / /
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MMHUCTEPCTBO HAYKHM 1 BBICILIETO OBPABOBAHU ST POCCUICKOM ®EEPALIN
OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXIEHWE BBICIHIEI'O OBPA3BOBAHU A
«MOCKOBCKHU MOJJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)
®daxynbTeT 0a30BbIX KOMIIETEHITH, Kadenpa «Maremaruka

Huctmnnmuna  «JIuHeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneiinas komOuHaIms BekTopoB. basuc. Koopnunats! BekTopa.

31 0

{1 2 1}
T
2. BBIUMCINTB ONpeAETUTENb MaTPULLBI C=4" ecn 011 .

4x,—2x, +3x;3 =12,
X +5x, =3x; =1,

3. PemmTe cucteMy ypaBHeHHii MeTofoM ['aycca {le 3%y = 2% =3.

4. Tlokazarh, 4YTO BEKTOPBI m=(1,-1,2) , n=(2,0.3) , p=(=2-LD)

MIPOCTPaAHCTBE.

oOpasyror 0a3uc B

5. JlaHo o01iee ypaBHEHHE IPSIMON ~2x+3y=3=0- Hanucare: ypaBHEHUE MPSIMOH C YITIOBBIM
K03((UIIMEHTOM; YpaBHEHHUE NMPSIMON B OTpe3Kax; HOPMaJbHOE ypaBHEHHE MPSIMOIL.

VYTBepxkeHO Ha 3acefaHuu kKadenpsl MmateMatuku «_03» 05 2022 r., mpotokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacunnepa / /

Jlns mpoBeneHUss MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB B JIUCTAHIIMOHHOM
(hopmare B pazpaboTaHHbIX Kadenpoi «MaremaTruka» OHJIaiH-KypcaxX UMEIOTCS UTOTOBbIE TECTHI.
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