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OUCIHUIIINHE

K OCHOBHBIM II€TI5IM OCBOCHUS TUCIUILTHHBI «JIWHEHHas anreOpa» cienyeT OTHECTH:

- BOCITUTaHHUE Yy CTYJCHTOB OOIIEH MaTeMaTHIeCKOU KyIbTYPBL;

- mpuoOpeTeHue CTYACHTaMH IIMPOKOTO Kpyra MaTeMaTHIeCKUX 3HAHUH, YMEHHI 1 HABBI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HHIYKTHBHOMY M JEIyKTHBHOMY MBIIUICHUIO
Hapsy C pa3BUTHEM MaTEeMAaTHYECKON MHTYHIIHH,

- YMEHHE CTYJCHTaMH Pa3BHBATh HABBIKH CAMOCTOSITEIILHOTO U3yUCHHS YIeOHOH U Hay4-
HOM JTUTEepaTypPBI, COJIEPIKAIICH MaTEMaTUIECKIE CBEICHUS U PE3yJIbTATHI,

- IOJITOTOBKY CTYJICHTOB K JCSITEIHHOCTH B COOTBETCTBUY C KBATH(DUKAIIMOHHOM XapaKTe-
PUCTHKO¥M O6akaiaBpa 1o HampaBIeHUIO, B TOM YHciie (popMHpOBaHNE YMEHUN UCIIOJIb30BATh OCBO-
€HHBIC MaTEMAaTUICCKHE METOBI B MPO(HECCHOHAIBHON ACSITETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(DHUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUSIX HHU(D-
POBOIT TypOYJICHTHOCTH M BBICOKAX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH MU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a/1a4aM OCBOCHUSI TUCIMILIHHBI «JIMHEeHas anreOpay cielyeT OTHECTH:

- OCBOCHHUE CTYJCHTaMU OCHOBHBIX MOHSTHIA, METOA0B, (OPMHUPYIONINX OOIIYI0 MaTeMa-
THUYECKYIO TIOATOTOBKY, HEOOXOAUMYIO JUIS YCIICIIHOTO PEIICHHsSI TPUKJIAIHBIX 3a7ay;

- (hopmupoBaHme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HaIpaBJICHUIO TIOATOTOBKH M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

OOyuenune no mucHumvHe «JIuHeitHas anrebpay» HampaBieHO Ha (opMupoBaHHE y 00ydaro-
muxcs cieayromux komnetreHuud B cootBeTcTBUU ¢ @I'OC 15.03.02 «TexHonornyeckue ma-
IIMHBI 1 000PYI0BaHUEY:

Koa v HauMeHoOBaHHe KOMIIETCHIINI

NuaukaTopbl 10CTHXKEHUST KOMITe-
TeHIMH

OIIK-1 CnocobeH mpUMEeHSTh €CTECTBEHHO-
Hay4HbI€ U OOIIEHHKEHEPHbIE 3HaHUs, Me-
TOJIbl MATEMAaTUYECKOTO aHAIM3a U MOJEIIH-
poBaHus B IPo(hecCUOHANBHON e TeIbHOCTH

NOIIK-1.1. [IpumeHsieT ecTeCTBEHHOHAYUYHBIE
U OOILIEMH)XCHEPHbIC 3HAHUS TPHU PEUICHUH
npoeccuoHaNBHBIX 3a7a4

NOIIK-1.2. ITpumeHsieT MeTo1bl MaTEMaTHU-
YECKOI'0 aHaJin3a U MOJICITUPOBAHMUSI TIPU pe-
[IeHUH NTPOo(ecCHOHABHBIX 3324

2.  MecTO JIHCHMILUIHHBI B CTPYKType 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuuniunHa OTHOCUTCS K 00s13aTeNbHBIM JUCHUIUIMHAM yacTH Osoka b1: Moayns «MartemaTu-

YCCKHEC U €CTCCTBCHHO-HAYYHBIC JUCHUILITIMHBD.

E€ usyuenue obecrnieunBaer u3y4eHue AUCLIUILINH:

- pusuka;
- MaTeMaTU4YECKUN aHAJIN3
- uudponas 00paboTKa CUTHAIIOB;

3. Ctpykrypa u coaeprkaHue TUCHUIINHBI

OO6mias TpyJJ0EMKOCTh AUCIUIUIMHBI COCTABISAET 3 3a4eTHBIC eAUHUIIBI -108 yacos.



3.1. Buasl yueOHoii padoThl M TPYI0€MKOCTh

. KosaunuecrBo
n/n Buj yueOHoii padoThl 4ACOB Cemectp 1
AyaUTOpPHBbIE 3aHATHS 48 48
B ToMm unce:
Jlexinu 16 16
1
CemuHapcKue/mpakTHYECKUE 3aHATHS 32 32
2
JlaGopaTopHbIe 3aHATHS - -
3
CamocrosiTe/ibHasi padoTa 60 60
IIpomeskyTOUHAs aTTecTALMS
3K3aMEH C) C)
Hroro 108 108

3.2. TemaruyeckMiH IUIAH U3YyYECHUS TUCHUILIHHBI

Pazmemnién B mpminoxenuu 1 k padoueit mporpamme.

3.3. Conepskanue pa3iesioB IUCHUNINHBI

BBenenue

[Ipenmer, 3a1aun u copepkaHue JUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHS JUCLUIUINHBL.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOArOTOBKe OakanaBpa, CBA3b C IPYTMMHU AUCHUTUIHHAMU.

Paznen 1. DiieMeHTHI TMHEIHOH aJre0pbl

Tema 1. MaTpuubl U onpeaeJuTe M.

[Tonsitue matpunl. Buasl matpui. JleiictBus Han maTputiamu. Onepaiuy Ha MaTpyuliaMu
U Ux cBoicTBa. Omnpenenuteny, uX CBOMCTBA U BbluKcieHus. [IoHATHS MUHOpa U anredpande-
CKOTO JIOTIOJIHEeHUs. Pa3nojkeHue ompeaenuTess 1Mo dJIeMeHTaM CTPOKH WK cTono1a. Beruucie-
HUE OIpeeIuTeNeil pa3nuyHOro NopsaKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUA. DJIEMEHTapHbIe NMPeoOpa3oBaHMs MaT-
put. [IpuBeneHne MaTpuIlpl K JUArOHATBHOMY WIIH TpaleleBUIHOMY BHy. MaTtpudHas opma
3aMMCH CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHEHUN. PaHTr MaTpHLIbI.

Tema 2. Pemienne cucTeM JJUHEHHBIX AJIre0pandecKuX YpaBHEHUIA.

CucTeMbl TMHEHHBIX aareOpandecKux ypaBHEHUH, OCHOBHBIE MOHATHS. Perienue cucrem
JMHENHHBIX ypaBHeHHH MeTogoM Kpamepa, MeTonom oOpaTHOi MaTpuiibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemienue mpon3BoabHBIX CUCTEM JIMHEMHBIX YpaBHEHUI METOJOM
l'aycca. Pemiennie 0THOPOIHBIX CUCTEM JIMHENHBIX YpaBHEHUN. KpuTepnii CylecTBOBaHNs HETPH-
BHAJIBHBIX PELICHUN.



Pa3neu 2. DiieMeHTBI BEKTOPHOI aJredpbl

Tema 1. JIuneitabie onepanuu Ha BEKTOPAMH, UX CBOWCTBa. JIMHEITHbIE KOMOMHAITUHY BEK-
TOpOB. JIMHEIHAs 3aBUCUMOCTh U HE3aBUCHUMOCTH BEKTOpPOB. ba3uc cucrtemsl BeKTOpoB. EquH-
CTBEHHOCTD PA3JIOKEeHHsI BEKTOpa Mo 6a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxanspHOe, BEKTOPHOE U CMEIIAHHOE NPOU3BEACHMS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrIunciieHne CKaasipHOro, BEK-
TOPHOI'0 U CMELIAHHOT'O MPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMYU B OPTOHOPMUPOBAH-
HOM 0a3muce.

Tema 3. JIuneitasie mpoctpancTBa. [lonsTre 6a3uca MpoCTpaHCTBAa TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHUIIbI TMHEHHOTO OTiepaTopa mpu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHbBIC 3HAYEHUS K COOCTBEHHBIE BEKTOPHI MATPHUIIBI.

Pa3zpen 3. KoMiiekcHBIE YHCJIAa 1 MHOTOYJIEHEI

[TonsiTue komIiekcHOTO ynciia. @OpMbl 3aNIMCH KOMIUIEKCHBIX Yucen. JIeHCTBUS Hal KOMILUIEKC-
HbiMU unciaamu. @opmyia Myaspa. H3BinedeHre KOpHS N-0H IOJIOKUTEIBHON CTEIIEHU U3 KOM-
TJIEKCHOTO yKucia. Pa3noxkenne MHOroOwIeHa Ha MHOKUTETH. OCHOBHAsi TeopeMa anreOphl.

Pa3nes 4. AHannTH4yecKasi reoMeTpus

Cucrembl KoopAMHAT. JlekapTOBBI IPSMOYTOJIbHBIE KOOPAUHATHI HAa INIOCKOCTH U B TPOCTPAHCTBE.
[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ IVIOCKOCTH

Paznuunble TUIIBI ypaBHEHHH MIJIOCKOCTU U YPaBHEHUH NPsSMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXKy IBYMsI TOUKaMH, TOYKOM U MPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTossHUA MEXAY CKPEIUBAIOIUMUCS IPSIMbBIMU.

Brruncnenue yrioB Mexay ABYMs IPSIMBIMH, NPSMOM U INIOCKOCTBIO, ABYMS IUIOCKOCTSMH.
Tema 2. KpuBble M1 NOBEpPXHOCTH BTOPOI0 MOPS/IKA

Kpusele BTOpOro nopsiika, MX reOMETpUYECKHE CBOWMCTBA M ypaBHEHMs. lIpuBenenue kpuBon
BTOPOTO MOPsIKa K KAHOHUYECKOMY BULY.

VYpaBHEHHE TOBEPXHOCTH BTOPOTro nopsiaka. Kanonnueckue ypaBHeHUs cepbl, JUIUIICONIA, KO-
Hyca, Tanepooiona, napadonouaa.

3.4. TemaTuka NPAKTHYECKUX 3aHATHI N0 AucHuIInHe «/InHeiiHas anredpay»

Ne 3ansTus Tewma 3ansaTHs

1 Pa3znen 1. DiieMeHTHI JIMHEHHOM aJredpbl. MaTpulibl, 1eHCTBUS
HaJ MaTpULIAMHU.

) Onpenenurenn, UX CBOMCTBA U BhIYMCIIEHUE. MaTpUyHas 3aluCh
CUCTEMBI JINHEHHBIX YPAaBHEHUM.

3 OOpaTHas MaTpulla U ee BbIUUCIICHHE.
CucTteMbl TMHEMHBIX alredpanyecKux ypaBHEHHUH, OCHOBHBIE I10-

4 HATUSA U OlIpesieieHys. Pelmenne cucreM JIMHEHHBIX YpaBHEHUN
metonoMm Kpamepa, MeTo1oM 00paTHOM MaTpHUITBI

5 Pemenue cucrem JIMHENHBIX ypaBHEHUM MeToaoM ['aycca. Panr
matpuuel. Teopema Kponekepa — Kanesn.

6 Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JTMHEUHBIX YPaBHEHUM.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.




Pa3nea 2. DiieMeHTHI BeKTOPHOM anredpsnl. Bexropsl. Jlunei-
HbI€ OIEepalMy HaJ BEKTOpaMHu, UX CBoiicTBa. JIMHeitHOe mpo-
CTPAHCTBO T€OMETPUYECKUX BEKTOPOB. [IOHATHE NTMHEHHOW KOM-
OuHanuu BeKTOpoB. JIMHEHHO HE3aBUCHUMBIE U JMHEWHO 3aBUCH-
MBbI€ CHUCTEMBI BEKTOPOB.

[TonsiTre 6a3uca MPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB. Koop-
nuHAThl BekTopa. OpToOHOpMUpPOBaHHBIN 0asuc. KomuHeapHOCTh,
OPTOTOHAJILHOCTh M KOMIUJIAHAPHOCTh BEKTOPOB.

CkansipHOe TpOU3BEACHUE BEKTOPOB M €r0 CBOMCTBA. Y CIIOBUE Op-
TOTOHAJILHOCTH BEKTOPOB. BekTopHOE Mpou3BeeHUE IBYX BEKTO-
pPOB, €r0 CBOMCTBA. Y CIIOBUE KOJJTMHEAPHOCTH BEKTOPOB

10

CMeniaHHOE IIPOM3BENIEHUE TPEX BEKTOPOB U €ro CBOMCTBA. BhI-
yuciaeHne 00beMa napajuieenunesia u nupamMuibl. Y cioBHE KOM-
IUIAHAPHOCTU BEKTOPOB. BhIuKcieHne CKaIsipHOro, BEKTOPHOTO U
CMEIIAHHOTO NMPOMU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jluneiinbie mpoctpancTBa. PazmMepHOCTh 1 06a3UC JTUHEHHOTO MPO-
CTpaHCTBA.

Martpuia nepexoaa ot 6a3uca k 6azucy. [IpeobpazoBanue Koop-
JUHAT BEKTOpa MpU M3MEHEeHuH Oasuca. JIMHEiHbIE omepaTopsl,
JIEWCTBHSI ¢ TUHEHHBIMU orepaTopamu. COOCTBEHHBIC BEKTOPHI H
CcOOCTBEHHBIC 3HAUEHUS] MATPHUIIBI

12

Pazgen 3. KommuiekcHbIe YHCJIA ¥ MHOTroWwieHbI MHOKECTBO
KOMIUIEKCHBIX 4Kces. DOpMbl 3alTMCH KOMIUIEKCHBIX uKcen. Jlen-
CTBHS HaJl KOMIUICKCHBIMH YHcIaMu. PaznoskeHrne MHOro4jieHa Ha
MHO’KUTENH, OCHOBHAsl TeOpeMa anreOpsbl

13

Pa3nen 4. AHanuTnuyeckasi reoMeTpust
Cucremsl KOopuHAT. Pa3nuyuHble THIBI ypaBHEHUHN TIIOCKOCTH

14

PaznuuHble TUIBI ypaBHEHUH IPSIMOI Ha IVIOCKOCTH U B TPOCTPaH-
CTBE

15

B3aumHOe pacnosoeHue NpsSIMbIX Ha IUIOCKOCTH M B IPOCTpPaH-
cTBE. BrIuncienue pacCTosHNM MEXAy AByMsI TOUKaMU, TOUKOU H
npsIMOW. BbruncieHne paccTOsIHUS MEXKIY CKPELIUBAIOIIUMUCS
npsMbIMU. B3auMHOE pacrnosiokeHue IUI0CKOCTeW. Brramcinenue
pPacCTOSIHUN MEXKy TOUKOW U INIOCKOCTBIO

16

KpuBbie BTOporo nopsijka HMx reoOMETpUUYECKHE CBOMCTBA. YpaB-
HEHUS JJUTUTICA, TUIIepOoITbI, Tapabonsr ObIee ypaBHEHUE KPUBOI
BTOpOro nopsaka. [IpuBenenrne KpuBoil BTOPOro Mopsijka K KaHO-
HU4yeckoMy Buay. [loBepxHOCTH BTOPOTO NOpsiKa

1.

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue

4.1.

HopmaTusBHablie 1okymMeHTbI 1 'OCTbI

He npenycmotpensl

4.2. OcHoBHas JuTEpaTypa:




1. 3abonorckuit B.C. JIunelinas anrebpa u aHaTUTHYECKask TeoMeTpus (yIeOHBIN KOMIUIEKC):
yuebHoe nmocodue, 2-¢ uza. Crep. M.: Uzn-so UTHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
HUe: OakamaBpuar).

2. Cupotuna U.K. Jluneitnas anreOpa v aHAIUTUYECKAsI TEOMETPHS: HHTEPAKTUBHBINA KyPC:
yuebHoe nocobue amns By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nekuwii mo nuHEHOM anreOpe 1 aHAIUTUYECKON TeoMeTpuu: yaeOHoe nocobue. // Kyn-
psasueB b.1O., Matsm B.1., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBI pecypc. ]

4.3. JlomosHHMTe/IbHAs JIUTEPATYypa:

1. Kpatkuii Kypc BBICHIEH MaTeMaTHUKH [DJIEKTPOHHBIN pecypc]: y4eb. - DIeKTpoH. JaH. -
Mockasa: Hamxop u K, 2017. - 510 c. [Pexxum  pocrtyna: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ 3kpaHa.] .

2. 3y6kos B.I'., JIaxoBckuit B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMATHUKH ISl TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

3. Wnbun B.A., Ilo3nsk O.I'. Ananutnueckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JUT-pel, 1988. 224 c.

4. bexnemumies, JI.B. Pemenue 3amau u3 Kypca aHaIMTUYECKONW I€OMETPUU U JIMHEWHOM ai-
reOpbl [ DIEeKTPOHHBIHN pecypc]: yued. mocodue - DNeKTpoH. 1aH. - Mocksa: @uszmartiut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ skpaHa. ]

4.4. DuaekTpoHHBbIE 00pa3oBaTebHbIE PECyPChl

[TpoBeneHue 3aHATHI U aTTECTAlMi BO3MOKHO B IUCTAHLIMOHHOM (opMaTe ¢ IPUMEHEHHUEM CH-
CTeMBbI JIUCTaHIMOHHOTO 00y4eHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MaTeMaTHKa» 3JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo BceMm paznenam
NpOrpaMMBEI..

Hasanue D0P
Jlunelinas u BektopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanutuyeckas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?1d=2843

Jluneitnast anrebpa u ananuTH- | https://online.mospolytech.ru/course/view.php?id=462
94ecKasi TeOMETPHSI

Pa3zpaborannbie DOP BKIIOYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[opsinok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMaTe yCTaHaBIMBACTCS OTJACIBHBIMH PACIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHO# paboTe /M EHTPOM YIeOHO-METOINIECKON paboTHI.

Kaxmprii cTyieHT oOecrieueH WHAMBUIYATBHBIM HEOTPAHHMYCHHBIM JIOCTYIIOM K JJICKTPOHHOU

OMOIHOTEKE MOCKOBCKOI'O ITOJUTEXA

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

HHTepHEeT-pecypehl BKIIOYAIOT YICOHO-METOAMYSCKUE MATEPHUAJIbI B AJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIE Ha caiite mospolytech.ru B pa3aene: «lleHTp MaTreMaTu4ecKoro 0Opa3oBaHuUs»

(http://mospolytech.ru/index.php?i1d=4486,

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

[Tone3Hple y4eOHO-METOAMYSCKIE U HHPOPMAITMOHHBIC MaTepPHAITbI IPEJACTABIICHBI Ha CalTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHGHOPMAMOHHO-TSIIEKOMMYHUKAITMOHHOH ceTh « VITHTEepHET» ISl OCBOCHUS

TUCIIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. JInueH3MoHHOe ¥ CBOOOAHO pacnpocTpaHseMoe NPOrpaMMHoe obecrnedeHue

Ne| HammenoBanue | Pazpadorunk IO JoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0Jana- (IMUEeH3UOHHOE, | POCCUIICKUX MPOrpaMM st
TeJlb) ¢B0O0OHO pac- 9BM u B/l (npu Haan4um)
NPOCTPaHsieMoe)
1 | Astra Linux | OO0 JInteH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 [MoitOduc OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT' 1" 75

4.6. CoBpemenHbie npodeccnoHabHbie 0a3bl JAHHBIX U HH(POPMALMOHHbIC CIIPABOYHbIC
CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHeT, JOCTYNHBIX 1JIs1 OCBOCHHUS JMCLHMIJIMHbI:

HaumenoBanue Ccbuika Ha pecypc JocTynHoCTh

NHdopMaliuOHHO-CIIPABOYHBIE CHCTEMbI

HoctynHa B cetu UH-
https://stackoverflow.co
Stack Overflow TepHET O6€3 orpaHuye-

m/

HUI

npopmarmonnsie pecypest Cetdt | http:// www.consultant.ru | JlocTymzo
Koncynbrantl Itroc

[Topran ®enepanbHbIX rocyaap-
CTBCHHBIX O6pa3OBaT€J'H>HLIX CTaH-
JTapPTOB BBICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. JHoctymHo

JIeKTPOHHO-0UOINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HocrtynHa B cetu 1n-
TepHET O6€3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | loctynna B cetu Un-
ru/ TepHET O6€3 orpaHuye-

HUM

IIpodeccuonanbubie 6a3b1 JAHHBIX




ba3a naHHBIX HAyYHOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOM OuOIMoTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | loctymHo
noJuTeMaTHdeckas peepaTuBHO-
oubnuorpaduyeckas u
HayKoMeTpudeckas (OubimomMmerpu-
yeckas) 6asza JJaHHbIX

5. MarepuabHO-TeXHU4YECKOe o0ecredeHne I CHUIITHHbI

MarepuanpHO — TeXHHYECKast 0a3a yHUBEpCUTETa 00eCTIeYnBacT MPOBEICHUE BCEX BH/IOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIJIAM U HOPMaM.

Kadenpa «MaTtematukay He pacnonaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM U UCTIOIb-
3yeT ydeOHbIe ayIMTOpHUH U3 00IIeTo (hOHa YHUBEPCUTETA.

[Tpu Heo6X0AUMOCTH /TSl TPOBEACHHUS MHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH UCTIOIb3Y-
I0TCS. KOMITBIOTEPHBIE KJIACChl YHHBEPCUTETA.

6. MeToau4eckne peKoMeHIaAlUH
6.1. MeToanueckue peKOMEHIALMY /IS NIPenoAaBaTe/isi 10 OPraHu3anuu o0y4eHus

[Ipexne Bcero, cneayeT oOpaTUTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUYECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT KaKoh-IM00 CrienuaabHOM (JIOTTOJTHUTEIbHON) TOATOTOBKU U
BITOJIHE MOKET OBITH YCIICITHO U3YYEH, €CITU CTYACHTHI Oy IyT MocemaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAITHUE 3aJaHUsl M TOJIH30BaThCA (IIPU HEOOXOIUMOCTH) CHCTEMOM IJIaHOBBIX
KOHCYJIbTAIlMil B TEUCHHE KaXkI0TO ceMecTpa. Boieamnime B Kypc MaTeMaTHKHU pa3elibl IBISIOTCS
KJIACCUYECKUMH, B TO JK€ BPEMS OHU MPAKTUUECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIIUPOKOE pac-
MPOCTPaHEHHUE JJI PEIICHUs PA3HOTO POo/jia 3a/1a4 BHYTPU CaMOM MaTeMaTHUKU U MPHUKIIAIHBIX 3a-
nad. Ix ocBoeHHE MOMOXKET CTYJEHTaM JIOTUYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIICUTHO MPUMEHITh HAKOTIJICHHBIC 3HAHUS B PO ECCHOHATBHON
JESTEIIbHOCTH.

HeobxonuMo ¢ camMoro Havasna 3aHSTHI PEKOMEHI0BATh CTYJEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYIO IUTEPATYPy, a B KOHIIE CEMECTpa JIaTh CIIMCOK BOMTPOCOB JIJIsl IIOJTOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHHN 1O JUCHUILTHHE ClEAYyeT 00s3aTeIbHO MPOUH()OPMUPOBATH CTYACH-
TOB O BUJE B (pOpME MPOMEKYTOTHOH aTTECTAIUU 110 AUCIHUILINHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSX JIOMyCKa K MPOMEKYTOYHON aTTeCcTallii, MPUMEHIEMBIX BUAAX MIPOMEXKYTOUYHOTO KOH-
TPOJISI.

N3noxxeHrne TEOpeTHYECKOro Marepuaia JOHKHO COMPOBOXKAATHCS HILTIOCTPATUBHBIMH
pUMepaMu, TIIATEIHFHO OTOOPAHHBIMU MPEIOAaBaTeNIeM TaK, YTOObI TEXHUYCCKUE TPYIHOCTH U
BBIKJIQJIKH TIPU PEIICHUH 337a4d HE OTBJICKAIH OT IJIABHOTO: OCMBICIICHUSI WJIEU U CYTH MpPHUMe-
HsIeMbIX METOJI0B. ClielyeT BCera yKa3blBaTh MPUMEPHI MTPAKTUUECKOTO MMPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATUSAX YpaBHEHUH U (HOpMyII.

[IpakTrueckue 3aHATUS JOJDKHBI ObITh OPTAaHU30BAHBI MPENoAaBaTeIeM TaKUM 00pazoM,
YTOOBI OCTABAJIOCH BPEMsI HA MEPHUOJUYECKOE BBHIMIOJHEHHE CTYACHTaMU HEOONbBINON caMOCTOs-
TETHHOM pabOTHI B ayJUTOPUU ISl IPOBEPKU YCBOEHUS U3JIOKEHHOTO MaTepHaia.

[IpenonaBaTens, BeAyIMii MpaKTUYECKUE 3aHATHS, JJOJHKEH COTIaCOBBIBATh yueOHO-TeMa-
TAYECKHM TJIaH 3aHATHH C JIGKTOPOM, UCTIOIB30BaTh C€IUHYIO CUCTEMY 0003HAUYCHUIA.
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[IperonaBaTemnto cieayeT T0OMBATHCS CUCTEMAaTHYECKOW HENMPEPHIBHOW PaOOTHI CTY/ICH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIISATH CUIIBHBIX CTY/I€HTOB U IPUBJIEKATh UX K HAYUHOU
paboTe, K y4acTHIO B pa3HOT'O poja OJIMMIIMAJaX U KOHKYpCcax.

CTylleHT JOoJKEeH OIyIaTh 3aMHTEPECOBAHHOCTh MPENOoIaBaTelis B JOCTH)KEHUU KOHEU-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaOIMMUCS MPOYHBIX 3HAHUM, YMEHHM W BiaJeHUs
HaKOIJICHHOM nH(popManueit 171 pereHus 3a/1a4 B IpopecCUOHATBHOMN e TeNTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3moxxHO npoBesieHue 3aHATUN U aTTeCTalllii B AUCTAaHUIMOHHOM (hopmarte ¢ MpUMEHEHUEM CH-
CTeMbl TUCTaHIHOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTrKa» IEKTPOHHBIX 00pa3oBaTeabHBIX pecypcoB (DOP) (cm. m.4.4) .

[Mopsimok mpoBeneHus: paboT B TUCTAHIIMOHHOM (popMaTe YCTaHABIMBACTCS OTICIBHBIMH PACIIo-
PSOKEHUSIMH TIPOPEKTOPA 10 yueOHOM paboTe W/ WM IEHTPOM Yu4eOHO-METOANIECKON paboTHI.

6.2. MeToauyeckue yKazaHus /151 00y4arOUUXCH 110 OCBOCHUIO
JTUCHHUILIHHBI

Pa3nes: 3j1eMeHTHI JIMHEITHON aIredpsbl

Martpuusl u onpeaenaurtenu. [Ipexnae Bcero, CTyIeHT J0JDKEH MOHAThH, YTO MaTpULa —
9TO Tabnuia yrcen (mpudeM 3Ta TabIuIa MOKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJOIOB, a
MOJKET OBITh U IPSIMOYTOJIBHOM ), @ ONIPEIeIUTENb- 3TO YHCIIO0, 3alIMChIBAEMOE B BUI€ KBaIpaTHON
TaOJIUIIBI, TO €CTh ONPEACTUTEIH CYIIECTBYIOT TOIBKO Y KBaIPATHBIX MAaTPHLI.

Crnenyet 06paTuTh 0c000€ BHUMaHUE Ha OTIEPALIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MaTpPHUIL
U TIOHATh, KAaKUM IOJTy4aeTcs MOPSAJOK MaTpHIbl — mpousseeHus. OcoOeHHOCTh MaTpPHI TAKXKe
COCTOMT B TOM, 4YTO MTPOU3BEICHUE MATPHIl HE TIEPECTAHOBOYHO, TO ecTh AB # BA .Cnenyet 00s-
3aTeNbHO YOEIUTHCS B 3TOM, PELINB COOTBETCTBYIOIINE 3a1a4H.

BaxxupiM siBsieTcsl oHATHE 0OpaTHOW MaTpuilbl. Hajmo 3HaTH ycioBHe CyLIECTBOBAHMS
00paTHOW MaTpHILIbI U AITOPUTM ee TocTpoeHus. [locne ee BHIUMCICHUS Lenecoo0pa3Ho aeaThb
IPOBEPKY NPABUILHOCTH PENIEHHS, BBIIOJHUB ONEepaLuo yMHoKeHus A~ A = E (noskHa noiy-
YUTHCS €IUHUYHAS MaTPUILIA)

[Ipu u3ydyeHuu onpenenureneid Haa0 YETKO YCBOUTH HMOHATHS MHUHOPA, alnredpanyeckoro
JIOTIOJTHEHHUS, 3HaTh MHOTOUHCIICHHBIE CBOMCTBA omnpenenurens. [jis ocBOeHUs! TEXHUKU BbIYHC-
JICHUsl OTNpeAeTUTeNeH 1eaecoo0pa3Ho, BIOpaB MPOU3BOJIBHBIA ONPEIETUTENb BhIIIE TPETHETO
MOpsJIKA, PACKPBITH €0 Pa3IMYHBIMU CIIOCOOAMU, MPUMEHSISI PAa3IokKEeHHEe U MO CTPOKaM U IO
ctonbam. O6paTuTe BHUMaHUE, KAaKUE CTPOKH (CTONOLIBI) MPeIIOYTHTEIbHEE BEIOUPATH JUIs pac-
KPBITHS ONPEACIIUTENS, YTOOBI YIIPOCTUTH €T0 BeruuciaeHue. OcooeHHO 2 (PEKTUBHO BBIUUCIICHUE
OTIPENICIIUTEINS C TIOMOLIBIO AJIEMEHTAPHBIX NMPE0OpPa30BaHUN, TPUBOASAIINX €TI0 K TPEYTOJIHHOMY
BUTTY.

[Ipu u3yyeHun pemeHni cucTeM JIMHEHHBIX anredpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHE, MPEXK/I€ BCET0, Ha MOHATHE PEIICHHUS CUCTEMBI M YCIIOBUS CYIIECTBOBAHUS pelle-
HUI B 3aBUCHMOCTHU OT COOTHOILIECHHS MEX/1y PAHI'OM MAaTpPHUIIbl, PAHTOM PACIIMPEHHON MaTPHUIIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX U ypaBHeHUU. OOpaTHTe BHUMaHUE HA yCJIOBUS MPUMEHEHUs
dopmyn Kpamepa u merona oOpaTHoi MaTpuibl. BHuMaTensHo pa3depute mpuMepbl perieHus
MIPOM3BOJIBLHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHUU metonoM ['aycca (BBeneHue Oa-
3MCHBIX M CBOOOJIHBIX MIEPEMEHHBIX).

Pa3nes: JeMeHThI BEKTOPHOM aaredpnl

[Ipu u3ydyeHun AaHHOM TeMbl 0OpaTUTE BHUMAHME HA JIMHEHHBIC ONEpaluy HaJl BEKTO-
paMu, Ha TOHATHUS IMHEWHON HE3aBUCUMOCTHU M JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (hyHIaMEH-
TaJIbHOE TIOHATHE 0a3Kca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3io-
JKEHHE BEKTOpa 1o O6a3ucy.
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3HaTh ONpeeeHne, TeOMETPUIECKIE CBOMCTBA CKAJISIPHOTO, BEKTOPHOTO W CMEIIaHHOTO
IPOU3BEJICHUS BEKTOPOB, (POPMYJIBI [UIsl MX BEIYMCIICHHUS B BEKTOPHOW M B KOOPAMHATHOM (opMe.
OO0s13aTeNbHO 3HATH U YMETH ITPOBEPSITH YCIOBUS OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HApHOCTH BEKTOPOB.

Pa3jesi: KOMIUIEKCHBIE YHCJIA H MHOTOYJIEHBI

B sTom paznene, npexzae Bcero, HaI0 MOHSThH, YTO KOMIUICKCHOE YUCIIO SIBUJIOCH PACIIH-
pPEHHEM TMOHSTHUS JEHCTBUTEIBHBIX YHCEN, 3HATh ONpeesieHHe W TPH (HOPMBI 3aIUCH KOMILIEKC-
HOTrOo YwHcia (anredpandecKyro, TPUHTOHOMETPHYECKYIO U ITOKa3aTeNbHYI0), TeOMETPUIECKYIO HH-
TEPIIPETAINIO KOMIUIEKCHOTO YHCIIa M B3aMMHO-0/THO3HAYHOE COOTBETCTBHE MEXy MHOKECTBOM
KOMILJIEKCHBIX YHMCET U MHOKECTBOM TOYEK KOMIUIEKCHOW MIIOCKOCTH. 3HaTh hopMyny Dinepa.
KommuiekcHbie yncia MOKHO M300pa)aTh C MOMOIIBI0O BEKTOPOB Ha KOMILIEKCHOHN TUTOCKOCTH.
[TosToMy omepanuy CIIOKEHUS U BBIYUTAHUS KOMILIEKCHBIX YHCENI MOTYT OBITH CBE/ICHBI K OTepa-
IIUSIM CJIOKEHUSI ¥ BBIYUTAHHSI COOTBETCTBYIOIIMX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBHINIOIHSTH ONEPAi YMHOKCHHUS, ICTICHNS, BO3BEICHHS B ITOJIOMKH-
TEJIBHYIO CTETICHb KOMILUIEKCHBIX YHCEIN, 3aIIMCAHHBIX B TPUTOHOMETPHUYECKOU (opMme, U3BJIeUe-
HHS KOPHS N-Oi CTENICHW W3 KOMIUIEKCHOTO YHCJIa.

Crnenyer oOpaTUTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCET SBIISICTCS 3a-
MKHYTBIM, TO €CTh JIt00as anreOpandeckas onepanus HaJ KOMITICKCHBIMU YHCJIaMH HE BBIBOJUT
3a Tpeienbl 001aCTH KOMIUIEKCHBIX YHCEl.

Hano 3HaTh pa3nuvHbie BUABI Pa3JIOKEHNS MHOTOWIEHA HA MHOXKUTEIH [UIS CITy4aeB, KO-
IJ1a cpeid KOpHEe MHOTOYJICHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. JTH CBEACHUS Oy IyT
UCTIONIb30BAThCS, HANPUMEP, B MHTETPAJbHOM HMCYHCICHHH TPH BBIYUCICHHH WHTETPAJIOB OT
POOHO-palMOHATIBHBIX (DYHKIMHA, IPU PEIICHUN JIMHEHHBIX OJXHOPOIHBIX TU(hEpEeHIINATBEHBIX
YPaBHEHUI N-TO MOPS/IKA C MOCTOSHHBIMH KO3 QUIIMEHTaMHU.

Pa3nesn: AHanTuTHYECKAsi TeOMeTPHs

[Ipu n3yueHnn aHATUTHYECKOH TEOMETPUH CIICTYET, IIPEXKIIE BCETO, TIOHSTH, YTO €€ 3aJadeil  sB-
JsIeTCsl U3YyUCHHUE TeOMETPUUECKUX O0BEKTOB MPH MOMOIIM aHAIUTHYECKUX METOIOB aareOpsl U
MaTeMaTH4ecKoro aHann3a. B 0oCHOBe Takoro 1moxoa JeKUT METO] KOOPIMHAT, BIEPBBIE CUCTE-
MaTH4yeckd npuMeHeHHbIl P. Jlekaprom. OcHOBHbIE TOHATHS T€OMETPUHU (TOUKA, TpsAMasi, TIOC-
KOCTB) SIBJIIOTCSI HEONIPEACISIEMBIMH, U JUI X ONHMCAHHUSA NPUMEHSETCS aKCHOMaTHYECKHH Me-
TO/I, TO3BOJISIFOIIMI YCTAaHOBUTH B3aMMHO OJJTHO3HAYHOE COOTBETCTBUE MEKy MHO)KECTBOM TOUEK
HPpSIMON ¥ MHOXKECTBOM JICHCTBUTENBHBIX YHCEIT M, TAKMM 00pa3oM, BBECTH CHCTEMY KOOpAMHAT.
Hano ueTko ycBouTh pa3nuyHbie GOpPMBI YpaBHEHHUH MPSIMOI U TUIOCKOCTH YMETh MEPEXOJUTH OT
onHO# (opmbl K apyroid. CienryeT OCMBICIUTh M YCHEIIHO MPUMEHSTh PEIICHHS KIaCCHYECKUX
3a1a4 aHAJUTUYECKONH T€OMETPUU O B3aMMHOM DPACIIONIOKEHHM MPSMBIX U TUIOCKOCTEH, YMETh
OTIPEIETIAT YIIIbl M PACCTOSHUSA MEXKIy PA3THYHBIMHU T'€OMETPUUECKIMU OOBEKTaMU.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCIEIIHOe U3YUeHUEe TUCIMIUIMHBI « JInHeiHas anrebpay,
npruoOpeTeHne HeoOXOANMBIX KOMIETEHIINH, YMEHUI W HaBBIKOB BIIAJICHHUS MaTeMaTHYECKUM aIl-
napaToM TpeOyeT OT CTYJEHTOB OOJBLION CaMOCTOATENIbHON paboThl. OOpaTuTe BHUMAHUE, YTO
KOJIMYECTBO YaCOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO pab0Ty B COOTBETCTBHHM C y4eOHBIM ILIa-
HOM, OOJIBIIIEe YHCIIa YacOB, OTBOJUMBIX Ha BCE BUIBI AYAUTOPHBIX 3aHATHH.

7. @OHJ OLIEHOYHBIX CPEACTB

@DOoH/I OIICHOUHBIX CpeACTB NIpezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMme M BKIIIOYAET
pasnensr:

1. MeTo1bl KOHTPOJIS M OLICHUBAHUSI PE3YJIbTATOB 00YUCHHUS

2 [llkana u KpUTEPUH OLICHUBAHUS PE3YJIHTATOB O0YUEHUS

3. OneHouHBIE CPEACTBA

3.1. Tekyumuii KOHTPOJIb

3.2. [IpomexyTOUHasI aTTecTalus
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Ilpunoyxcenue 1

TemaTn4ecknil MJIaH cOePKAHUA TUCUUILINHBI «JInHeliHas anredpa»
10 HANIPABJIEHUIO MOATOTOBKH
15.03.02 «TexHoJiorn4ecKkre MallIMHbI U 000PYA0BAHHE)
Hanpasnennocts (mpoduiib MOATOTOBKH)
PeBepc-MHKMHMPHUHT NMPOLECCOB U 00OPYI0BAHUSA

dopMma 00ydeHNs : OUHAA
I'ox natopa: 2023/2024

(bakanagp)

Buasbi yueoHoii padoTsl,

BKJII0YAsI CAMOCTOSITEILHYIO Buabl caMoOCTOSATEIbHONH PAdOThI Dopmbl
=3 arrecra-
5 = padoTy CTyICHTOB, CrynenrToB |
Paznen 2 S I
%)
3 = U TPYI0EMKOCThH B 4acax
n/n CP | KC
J | II/C | JIad C P K.P. | K.II. | PT'P | Pegepar | K/p | I 3
IlepBblii cemecTp
Paznen 1. DiieMeHTHI JIMHEHHOM aJI-
1.1 | redpsl Mampuyul, oeticmsus Had mampu- 1 1 2 2 3
yamu.
Onpenenurenn, UX CBONCTBA M BBIUUCIIC-
Hue. MaTpudHasi 3amuch CHUCTEMBI JIMHEH-
1.2 PITFHS 1| 2 2 3 +
HBIX YpaBHEHHII.
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Boinaua zaganuii PI'P Ne 1 o iMHeiiHOH
ajareope .

1.3

OO6parHas MaTpulia U ee Beiuucienue. Mar-
pUYHAS 3aMACh CHCTEMBI JTUHCHHBIX ypaB-
HEHHI.

1.4

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MTOHATHUS U ONpEJIe-
neHus1. Pemenue cucteM JNTMHEMHBIX ypaB-
HeHuil metogoM Kpamepa, meTomom obpat-
HOW MaTpHUIIbI

1.5

Pemenne cucreM TMHEHHBIX ypaBHEHUN
MetoqoM ["aycca. Panr marpuipsl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Meton 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEUHBIX ypaBHEHUNH. OTHOPOAHbBIE CH-
CTEMBbI JIJMHEWHBIX YPaBHCHUM.
CamocrositesibHas padora Nel B ayauro-
pMH 110 JTHHeHOH ajnredpe

1.7

Bekrtopel. JInHeiHbIE ONepanyu Hal BEKTO-
pamu, ux cBoiicTBa. JIMHeiHbIe KOMOUHA-
WA BEKTOPOB. JIMHEWHO HE3aBUCUMBIEC U
JIMHENHO 3aBHCUMbIE CUCTEMBI BEKTOPOB.
Boimaua 3aganamii PI'P Ne2 mo BeKTOpHOII
ajareope.

1.8

[Tonsitue Oasuca. KoopawHaThl BEKTOpA.
KonnuneapHOCTh, OpTOTOHAIBHOCTD M KOM-
IJIAHAPHOCTh BEKTOPOB.
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1.9

CkanspHoe NMpOU3BEJCHUE BEKTOPOB U €ro
cBoiicTBa. BekropHoe nmpousBeseHne IBYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CwmenanHoe Mpou3BeIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Breiuncnenue odbema mna-
pasuienenurnena. YcCIOBUE KOJUIMHEapHO-
CTH, OPTOrOHAJIBHOCTH M KOMILIAHAPHOCTH
BEKTOpoB. OPTOHOPMHUPOBAHHBIN Oa3ucC.
Brruncnenue ckansipHOTro, BEKTOPHOTO H
CMELIAHHOTO MPOU3BEJICHUN BEKTOPOB, 3a-
JTaHHBIX KOOPJIWHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oasuce.

CamocrosiTesibHast paboTa Ne 2 B ayauTo-
PHH 110 BEKTOPHOM ajredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 06asmca K 0asucy
npeoOpa3oBaHre KOOPJIMWHAT BEKTOpa IMPHU
n3MeHeHuu 6a3uca. CoOCTBEHHBIC BEKTOPHI
n CO6CTBCHHBI€ 3HAUYCHUS JTUHEMHOTO OIle-
paTopa.

11

1.12

Paznea 3. KomiiekcHble 4HcCJIa H MHO-
rowieHbl MHOKECTBO KOMIUIEKCHBIX YH-
CCII. q)OpMI)I 3aIlIMCU KOMIIJICKCHBIX YHCCII.
Oneparuu HaJ KOMIUICKCHBIMU YHCIIAMH.
PasnoxxeHue MHOTOYJIEHAa Ha MHOMKHTEIU
OCHOBHas TeopeMa ajareopsl

12

1.13

Pa3nes 4. AHannTyeckasi reoMeTpus
Cucrembl koopauHat. Pa3nnyHble THIIBI
YPaBHEHUH IJIOCKOCTH

13
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Boinaua 3agaunii PI'P Ne3 mo amaauTn-
yecKOW reoMeTpuu

1.14

Paznuynple TUnbl ypaBHEHHWW OpPsMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnonokeHue npsMbIX Ha II0C-
KOCTH U B IIPOCTPaHCTBE. Briuncnenue pac-
CTOSTHUM MEXKIy IBYMs TOUYKaMH, TOYKOU U
npsMoii.. B3anMHoOe pacrnosiokeHue mioc-
KOCTeH. BpluncieHue pacCTOSHUN MeExXAy
TOYKOM U MIIOCKOCTBIO

CamocrositesbHast padora Ne 3 B ayauro-
PHMH 110 AHAJMTHYECKOI reoMeTpuH

15

1.16

KpuBsle BTOpOro nopsjika Mx reomerpude-
CKHE CBOWICTBA. YPAaBHEHMS BJUIMIICA, TH-
nepoonel, mapabonsl OOmiee ypaBHEHUE
KpUBOM BTOporo mopsaka. IlpuBenenue
KPUBBIX BTOPOrO MOpsAIKa K KaHOHHUYE-
ckomy Buay. [loBepXHOCTH BTOPOroO IO-
psaka

16

dopMma aTTrecTalum

21

Bcero yacoB no jucunJInge

16

32

60

PI'P

caMm
pao.
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IIpunooicernue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCHMUILINHE

«J/Iuneitnas aaredpa»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH s

I[J'ISI KOHTPOJIA YCIIEBACMOCTHU U KAUCCTBA OCBOCHU A AU CIUIIIINHBI HaCTOﬂHIeI\/'I nporpaMMoﬁ
MPEeNyCMOTPEHBI CIIEAYIOIINE BUABI KOHTPOIIA:
- KOHTPOJIb TEKYIICH yCIIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (IK3aMeH).

2. lllxaJia 1 KpUTEPUH OLCHUBAHUSA Pe3yJIbTATOB 00y4eHH S
DopmMa NPOMEKYTOUYHON aTTECTALMH: IK3aMeH

[IpomexyTounas aTTectanus o0yyaromuxcs B (GopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB y4eOHOM paboThI, MPEyCMOTPEHHBIX YUYEOHBIM IIJIAHOM 10 IaHHOM AUCIIH-
IUTMHE, TIPH 3TOM YUYUTBIBAIOTCS Pe3yJbTaThl TEKYIIETO KOHTPOJS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OleHKa CTeNeHN JOCTIKEHUS 00yYarolMMUCS MIaHUPYEMBIX pe3yJIbTaTOB O0O0YUYEHHS MO
TUCIUIIMHE TPOBOIUTCS MPENoaBaTeeM, BEAYIIUM 3aHATUS 10 AUCHUIIMHE METOJIOM JKCIIepT-
HOI1 onieHkH. [lo uTOramM MpoMeKyTOUHOH aTTeCTalluy MO JAUCHUIUTMHE BBICTABISETCS OIICHKA «OT-
JUYHOY, «XOPOILI0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHOY.

IxaJa oneHUBaAHUA Onucanue

BelnosiHeHBl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K INPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpaMMoil quciuIinHel. CTyZIEeHT I1EMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
OTtnn4aHO TabJIMIAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBBIKAMM, IIPUMEHSIET UX B CUTyalUsAX NOBBIIMICHHON CJIOKHO-
ctu. Ilpu sTOoM MoOryr OBITH HONYILIEHBl HE3HAYUTEIbHBIC
OLIMOKM, HETOYHOCTH, 3aTPyJHEHHs IPH IMEPEHOCE 3HAHUM U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIC 3a1a4U.

Brimonnensr Bce o0si3aTesibHbIE YCJIOBHSI MOATOTOBKHM CTY-
JeHTa K NPOMEKYTOYHOH AaTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil qucHUIIMHBL. CTYIEHT TEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMU. B To jke Bpems Ipu OTBETE IOy CKAET HECYIIIECTBEH-
HBbIE TIOTPEIHOCTH, 33Ja4d peIlaeT C HeJoYeTaMH, HE BIIUAIO-
[IMMH Ha OOUINI X0/ peleHusl.

Xoporio
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Y 10BII€TBOPUTEIIHHO

BrimonHeHBI Bce 00si3aTeIbHbIE YCJOBHUSI MOATOTOBKH CTY-
JeHTa K NPOMEXKYTOYHOH AaTTecTallMH, IPEIyCMOTPEHHBIC
nporpaMMoil AucuuIuIMHBL. CTYACHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHWH, YMCHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TaOJHUIIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIKaMu. Ho TOKa3pIBaeT HEerITyOOKHE 3HAHUS, TIPU OTBETE HE
JIOTTYCKaeT IPpyOBIX ONMTMOOK MJIM MTPOTUBOPEUYHH, OJTHAKO B op-
MYJUPOBAaHUU OTBETA OTCYTCTBYET MOJDKHAS CBSI3b MEKIY aHa-
JM30M, apryMEHTAlMeHd W BBIBOJAMH, B PEIICHUH 3a7a4 MOTYT
coJiepKaTbCcs rpyObie onMOKH. J[J1s MOTydYeHUs TPaBHIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOIIME BOTIPOCHI.

HeynosnerBopurenbHo

He BrimonHeHbl o0si3aTesIbHBbIE YCJAOBHMS NOATOTOBKH CTY-
JAEHTa K NPOMEKYTOYHOM aTTeCTAallMH, IPEIyCMOTPEHHBIE
nporpamMmon aucuuiumesl, MJINM cTyneHT neMOHCTpUpPYET He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUI, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIaxX, JOITyCKAIOTCS 3HAUNTENIbHBIC OIIMOKH, IPOSIBIISAETCS
OTCYTCTBME 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYZIEHT UCHBITHIBACT 3HAYUTEIIbHBIE 3aTPyJAHECHUS IIPU ONEPH-
POBaHUU 3HAHUSMU U YMEHUSIMU.

7.3. OueHo4HbIE CPpeACTBA

IlepeyeHb 01I€HOYHBIX CPEACTB MO AUCUUILJINHE

«JIugeiiHas ajareopa»

Haumenosanue [IpencraBnenue ore-
Ne Kpatkas xapakTepucTHKa OlEeHOYHOTO
OLICHOYHOTO Cpe/I- HOYHOTO CpPEJICTBA B
/1 cpeiacTBa
CTBa dOC
1 Kontposnbnas (ca- CpencTBo NMpoBEpKHU YMEHUW NMPUMEHSTh | KOMIIEKT KOHTPOJIb-
MOCTOSITEJIbHA ) MOJTyYCHHBIC 3HAHUS U1 PEIICHHs 3a7a4 | HbIX 3aJaHUi 0 Ba-
paborta OTIPENICTICHHOTO THIIA TI0 TEME WJIM pa3- | pUaHTaMm
(KP) Temy
2 | PacuetHo-rpadu- CpenctBo mpoBepku ymMeHuil npuMeHsATh | Kommiiekr 3amganuii
geckasi pabora MOJIyYeHHBIC 3HAHUS TI0 3apaHee Ompese- | JJIs BHIMOJIHEHUS pac-
JICHHOM METONUKE /I PEHICHWs 3ajad | YeTHO-TpaduuecKoi
(PI'P) WM 3aJaHud 0 MOJYJII0 WM JHWCIHU- | paboThl
IJIMHE B IICTIOM.
CpencTBo KOHTPOJISI, OPraHU30BAHHOE KaK
YCTHBIN onpoc co- | crnennanbHas 6ecesia eaarorndeckoro pa- Bompocs! o
3 OecemoBaHue, OOTHHMKA C OOYYarOIIUMCSI HA TEMbI, CBS- | TeMam/pasenaM Juc-
(YO) 3aHHBIE C U3y4aeMOU TUCIMIUITMHOM, U pac- [UIUINHBI

CUNTAHHOE Ha BLIICHEHHE 00beMa 3HAHUHU
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00yJaromerocss mo ONpeAcIEHHOMY pas3-
Jey, TeMe, MpoOJIeMe | T.II.

CucreMa cTaHIapTU3UPOBAHHBIX 3a1aHUH,
Tect TTO3BOJISIOIIAS ABTOMAaTHU3UPO- ®oH1 TECTOBBIX

(T) BaTh MPOIECAYPY M3MEPCHHS YpPOBHS 3Ha- 3aJaHui

HUI ¥ yMeHu# o0yyaromerocs.
5 | Ox3amenanonnsie | CpeicTBO TPOBEPKU 3HAHUN, YMEHHH, | DK3aMeHalMOHHbBIE
OUeTHI HaBBIKOB. MOXKET BKJIIOYATh KOMILJICKC T€O- | OMJIETHI.
PETHYECKMX BOIIPOCOB, 3ajad, MpaKTHYe-

(OBb) . [llxama oreHMBaHUS U
CKUX 3aJIJaHUM.
npoueaypa IpUMEHE-
HUSL.
[IpomexxyTouHast aTTecTa- Ok3ameH (D) 1) ycrro (V)
s (ITA)

2) nucemenHo (IT)

7.3.1. Texkymuii KOHTPOJIb

O11eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUYAIOT KOHTPOJIBHBIE BOITPOCHI
1 3a7aHus B hopMe OJIAaHKOBOTO TECTUPOBAHUS [IJIs1 KOHTPOJISI OCBOCHHS 00YUAIOIIMMHUCS Pa3/IeiioB
TUCHUIUTUHEL, ipueM PI'P.

Conep:kanue pacueTHO-rpaguyecKkoi padoThbl.

PacuerHo-rpadguyeckas padora Nel mo jmHeliHo# aareope.

Kpatkoe conepxanne pacueTHO-TpapuuecKoil paboThI:

Matpuiisl U onpenenuTend. PermeHne cucteM JUHEHHBIX anreOpandecKux ypaBHEHUH METOIaMH
I'aycca, Kpamepa u oOpaTHO# MaTpHIIbI.

PacuetHo-rpadguyeckas padora Ne2 no BeKTOpHOIi ajaredpe.

Kpatkoe coneprkanue pacqeTHO-TpapuIecKoil pabOTHI:

BexTopsl, aeiictBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMELIAaHHOE IIPOU3BEIEHUS BEKTOPOB.
PacyeTrHo-rpajduueckas padora Ne3 mo aHaIUTHYECKOH reOMeTPHUM.

Kpatkoe conepxanue pacueTHO-rpapuueckoil paboThI:

Paznuunble BUABI ypaBHEHUH IPSAMOM U INIOCKOCTH. B3auMHOE pacmnosioKeHne IpsIMbIX Ha IUIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KomnuiekT 3aganuii 1J1s1 BHINOJTHEHUSs!
pacuetHo-rpadudeckux pador (PI'P)

no nucuuminiae JiuaeHasi ajareopa
(HaMMEHOBaHUE JUCLUTITUHBI )

PI'P Nel, vactp 1

-1 1 0 2
3amanue Nel. Jlanst Mmatpunibt A={ 1 3 2 | uw B=|0 -3 3
4 0 -3 1
Beimonuuts neiicteusi: A° + 8B .
3aymanme Ne2. I[Tpo/I0JKHTh JaHHOE MaTpudHOe paBeHcTBO (24 +3B)° —44> —6AB =...

Y IIPOBEPUTH €r0 AJi MaTpull A U B U3 IepBOro  3a/aHusl.
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3amanue No3. BeaucauTh onpenenuTens IByMs ClIoco0aMu: Pa3ioKeHUEM I10 TIEPBOM CTPOKE U
Pa3oKEHUEM I10 TIEPBOMY CTOJIOIY.

-1 2
I -1
-1 1]

1
0
1
1 -2 1

—_—_ o

3apanue Ne4. JIns faHHON MaTpHIbl HAWTH 00paTHYI0 MaTpuily. Clenars NpoBEPKY.

I 0 2
I 1 0].
-1 2 3

3aganue NeS. Pemute matpuunoe ypaBHenue AXB = C (maiitu X). Cuenartb npoBepKy.

Yoy

3ananue Ne6. Halitu paHr MaTpuisl.

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

PI'P Nel, 3apaHusi o pelieHHI0 CHCTeM JIMHEHHBIX ajiredpanyecKux ypaBHeHUH

3aganue Nel. Pemuts cuctemy merogom Kpamepa. Caenarb npoBepky.

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

3aganue Ne2. Pemuts cucremy u3 Nel MeTooM 0OpaTHON MaTpHIIbI.

3aznanue Ne3. Pemnts cucremy u3 Nel metonom [Maycca.

3amanne No4. Pemnth HEOTHOPOIHYIO CUCTEMY MeToioM ['aycca. Halitu oOmiee pemenue u 4acT-
HOE pellIeHuE.

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

3amanue NeS. Pemuth oqHOpOIHYO crcteMmy MetofoM ['aycca. Halitu obmiee pemenue u @CP.

2x, +6x, —9x,-9x, =0
4x, —5x,+x, =0
3x,4+3x, —7x;—4x,=0"
X, —3x, +2x;+5x,=0
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PI'P Nel, uacth 2

3apanue Nel. Ilokaszars, 4TO BEKTOpHl M, N, p 00pa3zyloT 0a3uC B IPOCTPAHCTBE U PA3TIOKHUTh

BekTOp a mo stomy 6asucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).

3aganue Ne2. JlaHbl BEKTOPBI 71 U 7 . BBISICHUTH — KOJUIMHEAPHBI I BEKTOPbI @ U b .

m=(28,—8,8),7 =(-21,6,—6), @=2in+n,b=27—n.

S|

VAN
n|=2,(m,n)=135", a =6n—m.

, €CITH |ﬁ| = 6x/§,

3aganue Ne3. Haiitu ‘5

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

3amanue Ne5. Tlpu kakux 'x' BEKTOPbl d U b TeprHeHIUKYISPHBI?

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

3amanue Ne6. Haiitu miomniaap napasiienorpaMma, ocTPOSHHOTO Ha BEKTOpax @ u b .

_ N7
n|=3,(m,n)=g.

m| =12,

a=2m-5a,b=m+n,

3ananue No7. Haiitu mmomans Tpeyronbauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aymanue Ne§. Jlanbl BeKTOpBl d, b, C . BBISACHUTB — KOMIIIAHAPHBI JIM BEKTOPHI. ECIIM BEKTOPHI He

KOMILTaHAPHBI, TO HAUTH 00BEM HapalIeNeNuIIeia, IIOCTPOSHHOT0 Ha BEKTopax d, b, ¢ u ompene-

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

3azmanue Ne9. Jlns nuHeitHoro onepatopa A 3anaHbl 0Opa3bl Oa3UCHBIX 21eMeHTOB Ae,, Ae,, Ae,

. 3amucaTh Matpully onepatopa A B 6a3uce e, e,, e, 1 HaliTh oOpa3

JJIEMEHTA X .

Ae =7e +3e,-2e, Ae,=¢e

|
Q|
[3S)
+
B
A
Il
[\
ol
+
\)
Q|
[\S]
+
W

X=2e —4e, +e,.
3ananue Nel0. Haiiti coOCTBEeHHbIE 3HaYCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OlepaTopa,

3aJJaHHOTO B HEKOTOPOM 0azuce Matpuuei A4 = (_74 éj .

PI'P Ne 1, vactn 3

3aganue Nel. Tlpsimast /, mpoxonuT uepes Touky A4 mapamienbHo BekTopy ¢ . IIpsmas [, mpo-

XOJIMT Yepe3 TOUKYy B NeprneHAuKyIsIpHO BeKTopy # . HalTh Touky mepecedeHus IpsMbIX U yTOJT

mexny mumu, ecin - A(3;5), g (1;3), B(0;5), n(-3;4).
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3aganue No2. [lana npsimast /,. [Ipsmast /, mpoxoxurt yepes3 Touku A u B. Haiitu paccTosHue ot

TOUKH IIepecedeHust NpAMbIX /, u [, 10 mpsmoi /.

Jx=-8t-3 ) . 0w ~
ll'{y:3t+4’ A(490)9B(7>3), 13.9)6 12y+2—0

Baganne Ne3. Haiitu paccrosiaue ot Toukn M|, 10 mIOCKOCTH @ , IPOXOsIIei Yepes TouKy A
TIepIIeHANKYISIPHO BekTopy 7, ecmun M (0; 1;7), A(2;-1;4), n(6;22;-3).

3aganue Ne4. HaiiTu yroi MexIy MJIOCKOCTBIO ¢ U IUIOCKOCTBIO [3 , MPOXOISINEH Yepe3 TOUKU
A BuC,ecnn a:5x+y+4z-28=0, A(5;2:5),B(3;7;0), C(-4;—3;-1).
3apanue NoS. 3amucaTh KAHOHMYECKHE YpaBHEHMS MPSIMOIL, 3aJaHHOI OOLIMMH ypaBHEHUSIMHU.

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

3aganue Ne6. HaiiT TOUKY niepecedeHus npssMoil [ ¥ IUIOCKOCTH & W YTOJI MEKIy HUMH.

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

x+2
3

l:

3amanue Ne7. Ilpsmas [, mpoxoxut uepes Touku 4 u B. Ilpsmas [, npoxoaut yepe3 Touxy M
IePIEHIUKYIISPHO IUIOCKOCTH ¢ . HaliTn yron mexay npsiMbIMu /, ¥ [/, ¥ BBIACHUTH — JICXKAT JIU

OHHU B OHHOﬁ IIJIOCKOCTH HJIM CKPCIIUBAIOTCA.

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

x+3)°  »°
49 25
Tpuchl. [locTpouTh KpUBYIO, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.

3amanue Ne8. Jlyig naHHON KpUBOM =1 yka3aTh (OKYyCbI, SKCLEHTPUCUTET, TUPEK-

3aganne Ne9. IpuBecTH ypaBHeHne kpuBoil 9x” —25)° —18x+200y —616=0 Kk KaHOHHYECKOMY
BHUJY ¥l IOCTPOHUTH KPHUBYIO.

KonTtposbHble 3a1anus (mpuMepbI)

Bapuanr.

1. Haiftu 3Ha4eHns MaTpUIHOTO MHOTOWIEeHa F (A)

-1
f(x)z—x3+2x2 —x+3,A={ 3 gj

2. Haiitu panr MaTpuiisl IpuBeIeHUEM K CTYIIEHYaTOMY BUIY g 2 6 3 3

11 -3 13 5 17
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1 2 1

3. BoruuciauTe onpeneauTesns NPUBEACHNEM K CTYIIEHUaTOMY BHIY 3 -5 3
2 7 -1
4. Haiitn matpuiy, oOpaTHyto aaHHOW (a). PemmTh MaTpuuHoe ypaBHEHHE (0)
1 2 1

@@ |3 -5 3 (6)(1 _2JDX:(_2 3 5)
s -3 4 3 -1 0

5. Pemmwmth cucreMy ypaBHEHHH. YKa3aTh 00Iee U OTHO YacTHOE peleHue (a).

Pemmnts cuctemy ¢ momoIsio 00paTHO# MaTpullel U 1o hopmyiaam Kpamepa (0)

4x, +9x, —=5x;, —8x, =5 X +2x,+x,=5
(@) 13x, +7x, —2x,—4x, =4 (6) 13x, =5x, +3x, =-7
2x, +5x, +x;+3x, =3 2x, +7x, —x; =13
Bapuant
1. PacrucaTh pasnoKeHue BEKTOpa X 110 BEKTOPaM p, g, F
x={5-12,1}, p=11,-3,0}, ¢={1,-11}, r={0,-1,2}

2. KonnuHeapHs! 11 BEKTOpbl p U g ?

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

3. Jlana nupamuza ¢ BepiinHamu B Toukax A A, 4,4, .
A4,(-2,4,8), 4,(4,-1,2), A,(-8,7,10), 4,(-3,4,-2)
Haiitn:

a) yroa mexnay peopamu A A,, A A,

6) 00BeM MUpaMUIbI

B) JUIMHY BBICOTBI OITyIIEHHOM Ha IpaHb A 4,4,

T) HaliT! JINHY MeIMaHbl, IPOBEACHHYIO U3 BEPIINHBI A, K pebpy A, 4,

4. BBIYHCITUTS [UIOIIA/b ApalIesorpaMMa, TOCTPOSHHOTO Ha BEKTOpax @ U b ¢ — yrosi Mexay BEeKTO-

pamu ; I/I&

Bapuant

1. Haiitu paccrosiHue OT Touku M, J10 IIOCKOCTH (M M, M, ) :
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M,(-9;10;2), M, (0;7;-4), M, (4:8;-1), M;(-2;1;3)

xX+y+z-2=0
x—y-3z+6=0

2. Brimucats KaHOHUYIECKOE YpaBHEHUE TIPSIMOM: {

x—2 y-3 z+1
1 —4

3. HaiiTi TouKky nepecedeHus OpsMON U INIOCKOCTH: nx+y+2z-9=0.

x=1 y

4. Haiiti Touky P, cummeTpuuHyro Touke P oTtHOcuTensHO npsimoii [: P (O;—l;3) u == %

1 -1
5. Hanucatb ypaBHeHHUE IJIOCKOCTH (¢ NPOXOJdIlei yepe3 Touky M, u neprneHauKyIspHO MIPSIMOM
(MM,): M,(3;2;0), M,(4;1;5), M,(2;-1;4).
6. Haiitu kocuHyc yria Mex1Iy INIOCKOCTAMHU &) U O, :
a,:3x-y+3=0,a,:x-2y+5z-10=0

BapuaHT 3a1aHuii NPOMEKYTOYHOI'0 TeCTa

-2 0 8 1 =5

3 -1 7 2 4
1.1. HaiiTi pasHr MaTpuLbl IPUBEIEHUEM K CTYIIEHUaTOMY BUIY

-8 2 -6 -3 -I3
11 -3 13 5 17

1 2 -2 3 5
1.2. Pemuth MaTpUYHOE ypaBHEHUE (X =
-3 4 3 -1 0

X +2x,+x,=5
1.3. Pemuts cucremy mo opmyiam Kpamepa 3x, —5x, +3x; =7

2x, +7x, —x; =13

2.1. Hanucats pa3nokeHue BEKTopa X IO BEKTOpaM ;,Zj,; } = {5,—12,1} R ; = {1,—3,0} R Z] = {1,—1,1} ,
r={0,-1,2}

— —

2.2. Berunciurhb IUIOIIAaAb NapajiejiorpaMmMa, IIOCTPOCHHOI'0 Ha BEKTOpax d U b o — Yroj My BEKTOpaMu p u q

2.3. Jlana nmupaMuzia ¢ BEpIIMHAMH B TOUKaX A1A2A3A4 . A1 (6, 1, 3) , A2 (6, -2, —3) , A3 (2, 2, O) , A4 (—5, 1, O)
Haiiti nnnHy MeanaHbl, IPOBEICHHYIO U3 BEPLUIHHBI A1 K pebpy A2 A3

x-2 y-3 z+1
1 -4

3.1. HaiiT TOUKY mepecedeHus NpsMON U TUIOCKOCTH:

nx+y+2z-9=0.

-1
3.2. Haiitu Touky P1 CHMMETPHYHYIO Touke PP OTHOCHTENBHO IPAMOit [- P (O; —1; 3) u xT == % .
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3.3. HammcaTb ypaBHEHMe IIIOCKOCTH (Y TIpoxopsmeit gepes Touky M ¢ Y IEPIEHIUKYISIPHO  IPAMOiA (M M 2) M 0 (3, 2; 0)

M, (4:1;5), M,(2;-1;4).
4.1. Jlana kpuBas BToporo mopsmka x° +4y° —12x+16y +16 = 0 . TlonyunTh KAHOHHUECKOE YPABHEHHE KPHBOMH H IIOCTPOUTD .ee

! ’ !
4.2. CocTaBuTh MaTpHIly epexoza ot 6asuca e, e,,e; k dasucy e, ,e, ,e; , eciu

S s 3 3. 3 3 u5.3 3 .5 L3
€ =2¢ +e,+é,; ¢ =€ —¢6,+¢6,; & =¢ +26,+¢e

Kpurtepun onenku:

- OLIEHKA «3aYTE€HO» BBICTABJISETCS CTYJCHTY, €CJIM OH PEryJIIpHO B TEUEHUE CeMecTpa MPeCTaBIIsII
PEIICHHUA 3aaa4, BBIIIOJIHHWII ITOJTHOCTBIO BCC 3alaHUA U UX 3alllUTUII, OTBETHUB HA BOIIPOCHI IIPEIioaa-
BaTeJs;

- OLICHKA «HE 3aYTEHO)» BBICTABISIETCS CTYJIEHTY, €CIIM OH HEPETYJSPHO B TEUCHHE CEMECTpa Ipe-
CTaBJISU1 PELICHHUs 3a/1a4, BBIOJHIII 3a/laHHUs HE MOJHOCTBHIO MM BOOOIIE HE MPEACTABIIS pabOThI
Ha INPOBCPKY, JOITYCKACT CYHICCTBCHHBIC HECTOYHOCTH B OTBETAaX HA BOIIPOCHI IPCIIOAABATCIIA.

J1n1st ipoBeIeHNsI TEKYIIEero KOHTPOJISI 3HAHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (opMare B pas-
pabotaHHbIX Kadenpoit «MaremaTnkay OHJIAWH-Kypcax UMEIOTCS MTPOMEKYTOUHbIE (TIPOOHBIE) Te-
CTHI.

7.3.2. IIpoMesKyTOUHAS ATTECTALUSA
KommiekT Bonpocos
JUHEMHAS AJITEGPA

MaTpulibl, TUIIBI MATpPHIL.

Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHO)€eHUE NPSIMOYTOJIbHBIX MaTpPHLL.

MarpuuHnas popma 3arucu CUCTEMbI TMHEWHBIX aIreOpandyecKux ypaBHEHHMH.

Onpenenuren U UX CBOKCTBA.

[Tonsarue onpenenutens. MUHOPHI U adredpanyeckue TOMOJIHEHHs.

CucreMbl TUHENHBIX anreOpanyecKux ypaBHEHHUM, OCHOBHBIE MIOHATHUS U OIIPE/ICTICHHUS.

[IpaBuno Kpamepa pemenusi cucteM JMHEHHBIX YPABHEHU.

OOparHast MaTpHIa U €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAaHHU 00PAaTHOW MaTPHIIBI.

10 Pemienue cuctem TMHEHHBIX anreOpandyeckux ypaBHEHHH METOI0M OOpaTHOM MAaTPHILIbIL.

11. Meron lNaycca penienust cucreM JIMHEWHBIX ypaBHEHUH.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEMHBIX YpaBHEHUI MeToIoM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpOAHBIE CHCTEMBI JIMHEUHBIX ypaBHeHUN. Kpurepuii CcymecTBoBaHNS HETPUBHAIIBHBIX Pe-
10312078

15. TToHsiTHE BEKTOpa U JIMHEHWHBIC ONEpallMK HaJ BEKTOPAMU, CBOMCTBA OTIEpaIUid.

16. JIuneitnas KoMOUHAIMSI BEKTOPOB.

17. JIuneiiHast HE3aBUCUMOCTh M JIMHEHAS 3aBUCUMOCTh T€OMETPUUECKUX BEKTOPOB. Kpurepuii nu-
HEWHOU 3aBUCUMOCTH.

18. ITonsitue 6a3uca. KoopauHatel BeKTOpa.

19. OproHopMHpOBaHHBIN 6a3uc. Pa3noxxenue BeKTopa o BeKTopam Oasuca.

20. YnopsimoueHHas TpoiKa BEKTOPOB.

21. CxansgpHoe, BEKTOPHOE U CMEIIaHHOE ITPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22.YcioBUsl OpTOrOHAJIBHOCTH, KOJJTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

D ONAU R W~

27



23. JluHeiiHble IPOCTPAHCTBA.
24. Marpuna nepexofa oT 0asuca k 6a3ucy.
25. CobcTBEeHHBIC BEKTOPHI M COOCTBEHHBIE 3HAYCHUS MATPHUIIBI.

AHAJIMTHYECKAS TeOMeTPHUs

1. Cucremsl koopauHar. JlekapTOBbI NPSAMOYTOJbHBIE KOOPAMHATBI HA TUIOCKOCTH U B IIPOCTPaH-
CTBE.

[TonsspHas cucreMa KOOpAMHAT.

PaznuuHble TUIIBI YpPaBHEHUH IIJIOCKOCTH U IPSMOM.

Berunciienne paccTosiHMM MeXAy ABYMsI TOUKAMH, TOUKOH U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHMs MEXIY CKPEIIUMBAIOIIUMHUCS IPSIMBIMH.

Beruncienue yrios Mexay AByMs IPSIMBIMU, IIPSIMOM U IIJIOCKOCTBIO, ABYMsI IITIOCKOCTSIMHU.
Kpuseie BTOpOro mopsigka ux reoMeTpU4ecKHe CBOWCTBA M ypaBHeHus. [IpuBeneHne KpuBon
BTOPOTO MOPsIKa K KAHOHUYECKOMY BHLY.

8. KanoHndeckue ypaBHEHUS 3JUIUIICA, THIIEPOOIIBL, TApaOOIIbI.

9. VYpaBHeHHE NOBEPXHOCTH BTOPOTO MOPSAIKA.

10. Kanonnueckue ypaBHeHUs cepbl, JUIUIICOUIA, KOHYCOB, TUIIEPOOIONI0B, TapaboI0nI0B.

ARG

DK3aMEeHAIIHOHHBIE OMJIEThI

Haznauenwue: Mcnonb3yroTes 11t mpoBeieHus MpoMexxyTodHoi arrectanuu (I[TA) mo nucuurinae
«JIuneiinas anrebpa.
Permament sk3aMena: - BpeMsi Ha TOATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

- Cioco6 KOHTPOJIS: YCTHBIC OTBETHI.
KoMIuiekTsl sK3aMeHalMOHHBIX OMJIETOB JOJDKHBI coZiepkaTh OusieToB Ha 25-30% Oosbiie yucia
CTYJICHTOB B IpyIe (XpaHarcs Ha kadenape «MareMaTukay).
TunoBbie BApUAHTHI ONJIETOB MPUJIATAIOTCS.

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHN S POCCUMCKON OEJEPALIMN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUYPEXJIEHVE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakysbpTeT 6a30BbIX KOMIIETCHIINH, Kadenpa «MaremaTtuka

Huctunmuna  «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenureny U UX CBOKCTBA.

1 01
X +2x, =-1
2x,=3x, =12°
4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), ¢ =(~8,10,-10). [IpOBEPHUTH — KOMILIAHAPHBI JIU OHH.

1 2 -1 2
2. PemnTe MaTpu4HOE ypaBHEHHE XB = A, €CIU A=(2 j B=( J

3. Pemuth cucreMy MeToA0oM 0OpaTHON MaTPHUIIBI {

Ecnu Het, HaliTh 00beM Mapaiieenue/a, IOCTPOEHHOro Ha BEKTOpax a,b,c.
5. Haiitu yron Mexay BeKTopamMu a = (1,-2,-2) ¥ b =(2,0,1).

YTBepkeHo Ha 3acenaHuu kadeapsl MareMatuku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadenpoit H.B. Bacusnnena / /
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHN S POCCUNCKON OEJEPALIMN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXXJIEHVE BBICILIETO OBPABOBAHUS
«MOCKOBCKHU MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

®daxynbTeT 6a30BBIX KOMIIETEHITHH, Kadenpa «Matemarukay
Huctunmuna  «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. Jluneitnas komOuHanus BektopoB. basuc. Koopannatel BekTopa.

1 2 -1
2. BbIUUCIHUTH ONMpeAeuTeNb MaTpulbl C= A", ecmu A=|3 1 0.
{0 11 J
4 —2xy +3x3 =12,
3. Pemute cucteMy ypaBHEHHI MeToAoM ['aycca < x, +5x, —3x; =1,
2x;+3x, —2x; =3.
4. Tlokasatb, 4TO BEKTOpHl m =(1,-1,2), 7 =(2,0,3), p=(-2,~-1,1) 00pa3yroT 6a3uc B MPOCTPAHCTBE.
5. JlaHo oOmiee ypaBHeHHe npsiMON  —2x+3y—5=0. Hamucarb: ypaBHeHHE TIPSMOIA C YTIIOBBIM KO-
3 PUIHEHTOM; YpaBHEHHE TIPSMO B OTpPE3KaxX; HOPMaJbHOE YpaBHEHHUE MPSIMOH.

YT1BepxkaeHo Ha 3aceganuu kadenpsl marematuku «_03» 05 2023 1., mpotokon Ne 10

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

Jy14 mpoBeieHrs MPOMEKY TOYHOT'O KOHTPOJIS 3HAHUHM CTYIEHTOB B JUCTAHIIMOHHOM opmate
B pa3paboTaHHbIX Kadenpoii «MareMaTuka» OHJIalH-Kypcax UMEIOTCS UTOIOBBIE TECTHI.
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