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1. Henn, 3a02a4M ¥ IVIaHUPYeMble Pe3yJbTaThbl 00y4eHHs 110
AUCHUILINHE

K oCHOBHBIM yenam 0CBOCHUS UCHMILTUHBI «JIuHeitHas anreOpay cieayeT OTHECTH:

- BOCIIUTaHHE Y CTY/ICHTOB OOIIel MaTeMaTH4eCKON KYJIbTYphI;

- IpUOOPETEHNE CTYACHTAMU IIMPOKOT0 Kpyra MaTeMaTU4ECKUX 3HAHUN, YMEHUI U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HHAYKTUBHOMY U JIEAYKTUBHOMY MBIIUICHUIO HAPSy C
pa3BUTHEM MaTEMAaTUUECKON UHTYHUIIUHY;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yYeHHUsl yueOHOM M HaydHOI
JUTEPaATypBl, COJIEPKALIEH MATEMAaTUYECKUE CBEJICHUS U PE3YJIbTATHI;

- TMOATOTOBKY CTYAEGHTOB K JEATEIbHOCTH B COOTBETCTBUU C KBATH(PHUKAIIMOHHOMN
XapaKTepUCTHKON OakanaBpa MO HAINPaBICHHUIO, B TOM 4YUClie (OPMHUPOBAHUE YMEHUN MCIOIb30BATH
OCBOEHHBIE MAaTEMaTHYECKHE METO/IbI B MPO(ECCUOHAIBHOM 1eATEIbHOCTH.

- TIOJTOTOBKY BBICOKOKBaTH(PUIIMPOBAHHBIX KAJAPOB, BOCTPEOOBAHHBIX B YCIOBUAX IU(PPOBOH
TypOyJIEHTHOCTH U BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOM U(PPOBOM SIKOHOMHKH.

K oCHOBHBIM 3a0auam OCBOEHMSI TUCUUIUINHBI «JIMHElHas anredpay» ciaenyeT OTHECTH:

- OCBOGHHE CTYJACHTAaMH OCHOBHBIX TMOHSTHH, METOI0B, (OPMHUPYIOIUX  OOIIYIO
MaTeMaTHYECKYI0 IOJIMOTOBKY, HEOOXOIUMYIO JIJIsl YCIIEHITHOIO PEIIEHUs IPUKIIaHBIX 3a]a4;

- ¢dopMupoBaHUE Yy CTyAeHTa Tpebyemoro Habopa KOMIETEHIIMI, COOTBETCTBYIOLIUX €ro
HaIPaBJICHUIO TIOJTOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OO6yuenne no aucuuiuinHe «JIuHeltHas anreOpay» HampaBiieHO Ha (GOpMHpPOBaHUE Y 00YHAIOIIUXCS
cnenyromux komnereHuui B cootBercTBUM ¢ OI'OC 22.03.01 «MarepuanoBeneHue U TEXHOJIOTHH
MaTepUajIoBy, YTBEPKIAEHHBIM NpuKa3zoM Munobpuayku Poccuu ot 02.06.2020 N 701:

Ko n HanMeHOBaHMe KOMIIETEHIM I NuaukaTopsl A0CTHKEHU KOMIIETCHIIUH
OIIK-1 HOIIK-1.1. Pemaer 3amaum, OTHOCSIIHECT K
Crnoco0eH pemniath 3a/1a4u, OTHOCAIIUECS | MPOPECCUOHANBHON — JESITENbHOCTH, IMPUMEHSS
K Ipo(eCCHOHATILHOM 1€ TEbHOCTH, METOJABl  MOJEIMPOBAHUSA,  MAaTEMaTU4YECKOIO
IPUMEHSISI METO/IbI MOJICJINPOBAHMSI, aHa/u3a, €CTECTBEHHOHAYy4YHbIE u
MaTEMaTHYECKOT0 aHAIIN3a, oO0IIenHXEeHEPHbIE 3HAHUS.
€CTECTBEHHOHAYYHBIE U NOIIK-1.2. Hcnonb3yer OCHOBHBIE 3aKOHBI
0O0IIenHKEeHEPHbIE 3HaHUS €CTECTBEHHOHAYYHbIX U  OOILEUMH)KEHEPHBIX
3HaHUU B IPO(eCcCHOHATIBHOM e TEIbHOCTH.

2. MecTO TUCHUILINHBI B CTPYKTYpPe 00pa30BaTeIbHOM NPOTrpaMMbl

JucuuniauHa OTHOCHTCS K O0si3aTeNbHBIM — JUCHUIIIMHAM vactu  Onoka bl: Moayns
«MaTeMaTu4eCcKre U €CTECTBEHHO-HAYYHBIE TUCUUILINHBDY.
E€ nzydyenue oGecreunBaeT n3yueHue AUCIUILINH:
- Ousuka.
- MaTemMaTu4eckuil aHaIu3.
- OCHOBBI UHKUHUPUHTA.
- Teopernueckast MExaHHUKa.
- MaTemMarnueckoe MOJEIUPOBAHUE B MATEPUAIIOBEACHUH.
- DKOHOMUKA W OpraHu3alys NpOU3BOJICTBA.
- NuopmanroHHbie TEXHOIOTHH U TPUKJIATHBIE allllapaTHO-MPOTPaMMHbBIE CPEJICTBA.
- OCHOBBI HAYYHOT'O MMPOTPAMMUPOBAHHUS B MaTEPUATIOBEICHUH.



3. CTpyKTypa U coiep:KaHHe TUCIUTLTUHBI

3.1. Buabl yueOHO# paGoThl U TPYA0EMKOCTH

n/n Bup yueOHoii padoTbl Koamecrso Cemectp 1
4yacos
AyIMTOPHBbIE 3aHATHS 48 48
B tom uncine:
Jlexuun 16 16
1.
CeMuHApCKUE/TIPAKTHYECKUE 3aHIATHS 32 32
2.
JlaGoparopHble 3aHATHS - -
3.
CamocrosiTesibHas padora 60 60
IIpoMe:kyTOUHasI aTTECTALUS
9K3aMEH €] €]
Hroro 108 108

3.2. TemaTuyeckuid MJIaH U3yYeHUs TUCHUTITHHBI
Pazmemnién B nmpminoxenuu 1 k pabodeit mporpamme.

3.3. Conep:xanue pa3aejoB IMCUUIIMHBI

BBenenne
HpeIlMeT, 3ada4Yu U conepmaHI/Ie AUCIIUITIJIINHBI. OCHOBHI)IG ATallbl paSBI/ITI/Iﬂ JOUCIUIIJIINHBI.
CtpykTypa Kypca, ero MeCTo U poJib B IOATOTOBKE OakaaaBpa, CBA3b C APYTUMH TUCIUTUIMHAMHU.

Pa3znesn 1. DiemeHThI JHHeHHOH aJredpbl

Tema 1. MaTpuubl ¥ onpeaeJMTe/H.

[Tonstue matpuusl. Buasl marpui. JlelictBus Hag matpunamu. Onepauu HaJl MaTpULiaMU
u ux cBoictBa. Ompenenurenu, HX CBOWCTBA H BbluMcieHUsd. [loHaTuss MuHOpa WU
anredpandecKkoro JAOMOTHEHUs. PasznojkeHue onpeaeuTens Mo 3JIeMEHTaM CTPOKU WITU CTOJIOIA.
Brrunciienue onpenenuTeneit pa3anyHoro nopsjaka.

OOpaTHas MaTpulla U aITOPUTM €€ BBIUMCIICHUS. DJIeMEHTapHble npeoOpa3oBaHUs MarT-
pui. [IpuBeneHre MaTpuUIbl K JUaroHaaIbHOMY WIIM TpalelueBUIHOMY BUly. MaTpuuHas ¢popma
3aIlUCH CUCTEMbI IMHEWHBIX aNre0pandyeckux ypaBHEHUH. PaHr MaTpuiibl.

Tema 2. Penienue cucTeM JIMHEHHBIX aJ1re0panyecKux ypaBHeHUI.

CucreMbl TMHEWHBIX anreOpanyecKux ypaBHEHUH, OCHOBHbIE MOHATHS. Pemienue cucrem
JTUHENHBIX ypaBHeHMH MeronoMm Kpamepa, meTtogom oOpaTHOW MaTpuliibl, MeTronoMm [l aycca.
Teopema Kponekepa — Kamemnu. PemeHue mnpou3BOJNIBHBIX CHUCTEM JIMHEHMHBIX ypaBHEHUMN
MeronoM l'aycca. PemeHne OZHOPOAHBIX CHCTEM JMHEHMHBIX ypaBHeHMH. Kpurepuit
CYLIECTBOBAHMS HETPUBUAIBHBIX PEIICHUH.

Pazgen 2. DiieMeHTBI BEKTOPHOI anredpbl

Tema 1. JIuneiinblie oneparuy HaJl BEKTOpaMH, UX CBOMCTBA. JInHeitHbIe KOMOMHAIIMY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. basuc cucremsl BeKTOpoB. EnnH-
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CTBEHHOCTH Pa3JIoKeHHsI BeKTopa 1o 6a3ucy. OpToHOPMUPOBAaHHBIN Oa3uc.

Tema 2. CxansgpHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBHUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIunciieHnEe CKaIsipHOTO, BEK-
TOPHOI'0 U CMELIAHHOTO MPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPIANHATaAMU B OPTOHOPMHUPOBAH-
HOM 0Oasmce.

Tema 3. Jluneitnsie npoctpancTsa. [lonsTue 6a3zuca NpocTpaHCTBa FTEOMETPUIECKUX BEK-
TopoB. [IpeobpazoBanue MaTpHIIBI THHEHHOTO OTiepaTopa Mpu nepexoie ot 6asuca k 6asucy. Coo-
CTBEHHBIE 3HAYECHUSI M COOCTBEHHbIE BEKTOPHI MATPHUIIBL.

Pasznea 3. KommiekcHbIe YMCIa 1 MHOTOYJICHBI

[TonsTre xommiekcHoro yncia. opmbl 3aMucu KOMIIEKCHBIX ymcen. JlelicTBUS Hall KOMILIEKC-
HbIMH ynciamu. @opmyna Myaspa. M3BiedueHne KOpHs N-0i MOJIOKUTEILHONU CTEIIEHU U3 KOM-
IJIEKCHOTO yucia. Paznoxkenne MHOrowieHa Ha MHOXHUTeU. OCHOBHAsI TeOpeMa aireopsbl.

Pa3nes 4. AHajiuTHYeCKasi reoMeTpHs

Cucremsl koopauHaT. JlekapToOBbI IPSMOYTOJIbHBIE KOOPINHATHI HA IIJIOCKOCTH U B IPOCTPAHCTBE.
ITonApHas cucreMa KOOpAUHAT.

Tema 1. [IpsiMble u MJIOCKOCTH

PaznuuHble TUIIBI ypaBHEHUH [IOCKOCTH U ypaBHEHUHN IPSAMOH (Ha IVIOCKOCTH M B IPOCTPAHCTBE).
Beruncnenue pacctosHUNA MEKIy 1BYMs TOYKaMH, TOYKOW U MPSIMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue pacCTOSHNS MEXAY CKPEIMBAIOIUMUCS IPSIMBIMH.

Beruucnenue yriioB Mexay AByMs IPSIMBIMU, IIPSIMOM U INIOCKOCTBIO, ABYMS IUIOCKOCTSIMM.
Tema 2. KpuBble ¥ IOBEPXHOCTH BTOPOI0 NMOPSAIKA

Kpussie BTOpOro nopsiika, MX reoMeTpu4ecKue CBOMCTBA U ypaBHeHUs. lIpuBenenue kpuBon
BTOPOT'O NOPSAAKA K KAHOHUYECKOMY BHIY.

YpaBHEHHE TOBEPXHOCTH BTOPOTO Mopsiaka. KaHoHnvecknue ypaBHeHUs chepbl, JIUTUIICON 1A, KO-
Hyca, runepoosonsia, napadoaonsa.

3.4. TemaTnka npakTUYeCKHX 3aHATHI M0 TUCUUILUIUHE «JIuHeliHas

aaredpa»
Ne 3andarus Tewma 3ansaTUA

1 Paznen 1. DiemeHThI JINHETHOH aaredpbl. MaTpuilbl, 1eicTBUS
HaJl MATPULIAMH.

2 Onpenenmennj UX CBOMCTBa 1 BBIMACIICHUE. Marpuynas 3anuch
CHUCTEMBbI TMHEUHBIX YPABHEHHUIA.

3 OOpaTHast MaTpuIla U €€ BEIYHCIICHHE.
CucreMbl TMHEWHBIX aNreOpandyecKux ypaBHEHH, OCHOBHBIE TIO- HATHS

4 U onipeneneHus. Pemenre cuctemM TMHEHHBIX YPAaBHEHHUI
MeTosioM Kpamepa, MeTo10M 00paTHON MaTpHIIBI

5 Pemrenne cucrem JIMHEWHBIX ypaBHeHUM MeTooM [aycca. Panr
Matpulbl. Teopema Kponekepa — Kanemnnu.

6 Merton ["aycca B mpOU3BOJIBHBIX CUCTEMAX JJUHEWUHBIX YPAaBHEHUH.
OIHOPOAHBIE CUCTEMBI IMHEMHBIX YPABHEHUH.




Pa3nea 2. DieMeHTHI BeKTOPHOI anredpbl. BekTopsl. JIuHel- Hble
omnepanyy HaJ BEKTOpaMH, UX CBOWMCTBA. JIMHEWHOE MpO- CTPAHCTBO
7 TeOMETPUUYECKUX BEKTOpoB. lloHATHE IWMHEHHOW KOM- OWHAIMH
BEKTOPOB. JIMHEITHO HE3aBUCUMBIEC U JIMHEUHO 3aBHCH-

MBbI€ CUCTEMBI BEKTOPOB.

[TonsiTe Ga3uca MPOCTpaHCTBA T'€OMETPUYECKHX BeKTOpoB. Koop-
8 IUHATBL BekTopa. OproHOpMHUpOBaHHBIN Oa3uc. KommmHeapHOCTS,
OPTOTOHAIBHOCTh U KOMIUIAHAPHOCTH BEKTOPOB.

CkaisipHO€E IPOM3BEIEHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE Mpon3BeeHNE IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB

CmMmemiaHHOe TPOM3BEICHUE TPEX BEKTOPOB M €ro cBoiicTBa. BEi-
quciIeHHe Oo0beMa MapajuieNienunea U TUpaMUzIbl. Y CIOBHE KOM-
10 IJIAHAPHOCTU BEKTOPOB. BbluKCiieHHE CKalIpHOro, BEKTOPHOIO H
CMEIIaHHOTO MPOM3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU

B OPTOHOPMUPOBAHHOM Oa3uce.

Jluneiinple mpocTpaHcTBa. Pa3MepHOCT M 0a3uC JIMHEWHOTO IIPo-
CTpPaHCTBA.

Martpuna mnepexona ot 6Oasuca k 6aszucy. IIpeobpazoBanue Koop-
IMHAT BEKTOpa NpU U3MEHeHHMH Oasmca. JIuHeiHble omnepaTopsl,
NneicTBUs ¢ JHUHEWHbIMH orepatopaMu. CoOCTBEHHBIE BEKTOPBHI U
COOCTBEHHBIE 3HAYEHUS] MaTPUIIbI

11

Pazgen 3. KoMmmiekcHble 4YHCJIA W MHOro4wieHbl MHOXECTBO
KOMIUICKCHBIX 4ucesn. DopMbl 3almMCH KOMIUICKCHBIX uucen. Jlei-
CTBHUA HaAd KOMIIJICKCHBIMU YHCJIIAMHU. PaSJIO)KCHI/Ie MHOT'OYJICHA Ha
MHOXHUTENH, OCHOBHAsI TEOpeMa aareOpsl

12

Pa3nen 4. AHajMTHYeCcKasi reoMeTpHs
Cucrembl koopAuHAaT. Pa3nuyHbIe TUITBI ypaBHEHUHN IIOCKOCTH

13

14 Pasnnunble THIIBI ypaBHEHUH IPSAMON Ha ITOCKOCTH U B IPOCTPAH-
CTBE

15 B3aumHoe pacrnonokeHue npsiMbIX Ha IJIOCKOCTH U B MPOCTPaH- CTBE.
Brruucnenue paccTossHUM MEXKIy IBYMs TOYKaMH, TOYKOM M IPSIMOM.
Boruncnenue paccTosiHUSI MEXKIY CKpEIIMBAIOIIUMUCS

NpsIMBIMU. B3anMHOE pacloioKeHHe IUIOCKOCTEeW. Bprumcienne
PacCTOSTHUN MEXAY TOUYKOM U INIOCKOCTBIO

16 KpuBble BTOpOro mopsiika HX T€OMETpUYECKHE CBOWCTBA. YpaB-
HEHMsl JIIMIca, runepoossl, napadossl OOliee ypaBHEHHE KPHBOM
BTOpOro nopsnaka. lIpuBeneHue kpuBOW BTOpPOro IOpsKa K KaHO-
HU4YeCKOMY BUAY. IIoBEpXHOCTH BTOPOTro MOpsIKa

4, Y4eOHO-MeTOAMYECKOE U MHGPOPMAITMOHHOE 0O0ecTiedeHue

4.1. Hopmatusubie 1okymeHTbI 1 I'OCToI

He npenycmorpenst

4.2.  OcHOBHas JUTepaTypa:

3abonorckuit B.C. Jlunelinas anrebpa 1 aHaIMTHUECKasi reoMeTpust (Y4eOHBIH KOMILIEKC):
yuebHoe nocobue, 2-¢ u3a. Crep. M.: U3a-so UHDPA-M, 2022. 309 c. (Bricuiee o6pazoBa-
Hue: OakanaBpHar).
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2. Cuporuna U.K. Jluneiinas anredpa u aHaIUTHYECKast TEOMETPHSI: HHTEPAKTUBHBIN KypC:
yaebHnoe mocodue st By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii no nuHeHHON anredpe U aHAIMTHYECKOH reoMeTpun: yueOHoe nmocodue. // Kyn-
psasueB b.1O., Marsam B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponHslit pecypc.]

4.3. JlomoJHUTeJIbHAS JJUTepaTypa:

1. Kparkwii Kypc BBICIIEH MaTeMaTHKH [DIEKTPOHHBIN pecypc]: yued. - DIEKTpOH. HaH. -
Mocksa:  JamkoB wu K, 2017. - 510 ¢ [Pexum goctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHna.] .

2. 3yoxkoB B.T'., JIaxosckuii B.A., Mapteinerko A.W., Munocnes B.b., [Tymxkaps E.A. Kypc ma-
TEMATHKH JJI TEXHUYECKUX BBICIINX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'TI1Y, 2012. 400
IK3.

3. Wmeun B.A., Tlo3usk D.I'. Ananutuueckas reomerpust. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
Tem. JuT-phl, 1988. 224 c.

4. bexnemumien, /[.B. Pemenue 3amau u3 xKypca aHaIUTHYECKON T€OMETPUM W JIMHEHHOM ai-
reOpsl [ DNEeKTPOHHBIHN pecypc]: yueb. mocodue - DneKTpoH. 1aH. - Mocksa: ®usmatiurt, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana.]

4.4, JaexTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl
[IpoBeneHune 3aHATHIA U aTTECTAIM BO3MOXKHO B JIUCTAHIIMOHHOM (popMare ¢ IPUMEHEHUEM CH-
CTeMbl TUCTAaHIMOHHOTO oOyueHus: yHuBepcurera (CAO-LMS) Ha ocHOBE pa3pabOTaHHBIX Ka-
dbenpoii «MaTemaTuKa» SJIEKTPOHHBIX 00Opa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem paszpenam
IPOTPaMMBL:.

Hazsanue 50P
JluneiHas v BekTOpHas aiaredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaIUTHYECKAs TCOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

JIuneitnas anrebpa u aHanutH- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recoMeTpusd

Pa3paborannbie DOP BKIII04alOT TPEHUPOBOYHbIE U HTOTOBBIE TECTHI.
[Topsimok mpoBeaeHUs: pabOT B TUCTAHIIMOHHOM (popMaTe yCTaHABIUBAETCS OTJEIbHBIMU PacIio-
PSKEHUSIMU IPOPEKTOPA MO yueOHOM paboTe U/Uiu [IEHTPOM Yy4eOHO-METOAMYECKOI paboThI.

Ka>1<zu,1171 CTy)IGHT 06€CH€qu I/IHI[I/IBI/II[yaJ'IBHBIM HGOFpaHI/IquHBIM Z[OCTyHOM K BHGKT‘pOHHOfI

OMOJIMOTEKE MOCKOBCKOI'O MOJIUTEXA

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

HNHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMUECKUE MaTEpHUAIIbl B DJIGKTPOHHOM BHJIE, TIPE/I-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MaremaTuyeckoro ooGpa3oBaHMs»

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

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

[Tone3npie yaueOHO-MeTOAMUECKUE M MH(POPMAIIMOHHBIE MAaTEPHAJIBI TIPE/ICTABIICHbI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm. _

HepequL pPeCypcCoB I/IH(bOpMaI_II/IOHHO-TeHeKOMMyHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT» IJI1 OCBOCHU S

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



http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822)%3B
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

4.5. JInueH3noHHOE U CBOOOTHO PAacipocTpaHsieMoe MPOrpaMMHoe obecrieyeHue

Ne| HammenoBanue | Pazpadoruyux I[1O HJocrynmHocTh Ccblika Ha Equnblii peectp
(mpaBoobJ1aga- (IMIIEeH3MOHHOE, | POCCHICKMX MPOrPamMM ISt
TeJlb) cB00OOIHO pac- 9BM u B/l (npu naanunu)
NpocTpaHseMoe)
1 | Astra Linux | OOO JIuueH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. COBpeMeHHbIe l'lpO(l)eCCI/IOHa.]'IbeIe 0a3bl JAaHHBbIX U HH(l)OpMaHI/IOHHI)Ie ClIpaBOYHbIC
CUCTEMBbI

Ilepeuenn pecypcoB cetu UHTepHET, J0CTYNHBIX /IJIS OCBOEHUSI TUCHUILIMHBI:

HaumenoBaHue Ccblka Ha pecypc JlocTynmHoCTh

HNudopManmoHHO-CIPABOYHBIE CHCTEMBI

OCTyIHa B ceTu MH-
https://stackoverflow.co Hocty
Stack Overflow iy TepHeT 0e3 orpaHuye-
HUAW

Hnopmarmonnsie pecypest Cetnt | http:// www.consultant.ru | loctymso
KoncynprantlIntoc

ITopran PenepanbHBIX rocyaap-
CTBEHHBIX 00pa30BaTENbHbIX CTAH-
JIapTOB BhICLIET0 00pa30BaHus

http://www.fgosvo.ru. JlocTyrHO

DJIEKTPOHHO-0U0IHOTEYHbIE CHCTEMbI

Jlaup https://e.lanbook.com/ JloctynHa B cetn UH-
TepHeT 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | docrynua B cetn Un-
ru/ TepHET 0e3 orpaHuye-

HUU

IIpodeccuonaibHblie 6a3b1 JAHHBIX



http://www.consultant.ru/
http://www.fgosvo.ru/

basa maHHBIX HAYIHOH AJIEKTPOH- http://www.elibrary.ru JocTymHo
HOI OUOJIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrymHo
MOJIUTEeMaTHYECKasi peepaTUBHO-
oubnuorpaduyeckas u
HayKoMeTpu4deckas (OudimoMerpu-
geckasi) 0asza JaHHBIX

5. MaTepI/IaJILHO-TeXHI/I‘le(!KOE odecneyeHue AUCHUTIIIIUHBI

MarepuanbHO — TEXHHUYECKas 0a3a yHHUBEpPCHTETa 00ECIIEUNBACT IMPOBEICHUE BCEX BUI0B
3aHSTHUN, IPETYCMOTPEHHBIX Y4EOHBIM IUIAHOM, U COOTBETCTBYET JCUCTBYIOUINM CAaHUTAPHBIM U
IIPOTUBOMOYXKAPHBIM MPaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayAUTOPHBIM (OHIOM U
UCTIOJB3YyeT YUeOHbIE ayAUTOPUH U3 001Iero (JOHIa YHUBEPCUTETA.

[Ipy HeoOXOAMMOCTH Ui TPOBEACHHUS HWHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUI
HCIOJIb3YIOTCSI KOMIIBIOTEPHbBIE KJIacChl YHUBEPCUTETA.

6. MeToauuyecKkue PE€KOMEHIa N

6.1. MeToanyeckue peKOMeHIAUH /IS IPENoAaBaTeIs 0 OPraHu3aluu
o0yuyeHust

[Ipexne Bcero, ciaenyeT oOpaTUTh BHUMaHHUE CTYAEHTOB Ha TO, YTO MPAKTUYECKU BECH U3Y-
yaeMblii UMU MaTepuall He TpeOyeT Kakoi-mnbo crenuanbHOMN (J0NOJHUTENBHOM) MOATOTOBKH U
BITOJIHE MOKET OBITh YCHELIHO U3y4YeH, €CIIU CTYEHTHI OyyT MOoCelaTh 3aHATUS, CBOEBPEMEHHO
BBITNIOJIHATH JOMAIIHUE 33aJaHUsl U TOJb30BaThCs (MPU HEOOXOAMMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAIlMi B TEUEHUE KaXA0I0 ceMecTpa. Boueamme B Kypc MaTeMaTUKH Pa3/ieibl SIBISIFOTCS
KJIACCMYECKUMH, B TO K€ BPEMsI OHM IIPAKTUUECKHU OPUEHTUPOBAHbI, TAK KaK UIMEIOT IIIMPOKOE pac-
IIPOCTPAHEHHUE Ul PELICHNs PA3HOTO poja 3a7ad BHYTPH CaMOM MAaT€MAaTUKH U NPUKJIAJHbIX 3a-
nad. MIX ocBOeHHME MOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOMTH
YCTHYIO U MHCBMEHHYIO Pedb, YCIIEIIHO IPUMEHITh HaKOIUIEHHbIE 3HAHUSI B MPO(eCcCHOHANIBHOM
JeSITEIbHOCTH.

Heo6xoanMo ¢ camoro Havasia 3aHATHH peKOMEH/I0BAaTh CTYJEHTaM OCHOBHYIO M JIOMOJ-
HUTEJBHYIO JUTEPATYpPy, a B KOHIIE CEMECTpa AaTh CIIMUCOK BOIIPOCOB IS TOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIeTyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTY IEH-
TOB O BUJIE U pOpME NMPOMEKYTOUHOM aTTECTAllMU MO JUCIUILINHE, CPOKaX €€ MPOBEACHHUS,
YCIIOBUSX JOIYCKa K IPOMEXKYTOYHON aTTECTALUHU, IPUMEHSAEMBIX BUIAX IPOMEKYTOYHOTIO KOH-
TpPOJIS.

N3noxxeHne TEOpeTH4eCcKoro Marepuaia AO0HKHO CONPOBOXKAATHCA WIUIFOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPaHHBIMU IpernojaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIA/IKM [TPU PELLEHUH 3a]1a4l HE OTBJIEKAIM OT IJIaBHOTO: OCMBICIIEHUSI WJIEU U CYTH IpUMe-
HseMbIX MeToioB. CienyeT Bceraa ykas3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS PacCMOT-
PEHHBIX Ha 3aHATUAX ypaBHEHUU U popmyi.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITH OPraHU30BaHbI MIPETOIaBaTeNIeM TaKUM 00pazoMm,
YTOOBI OCTaBaJIOCh BPeMs Ha MEPUOIMYECKOE BHITIOJHEHUE CTYAEHTaMHU HEOOJBIION CaMOCTOs-
TeIbHOU paboThl B ayJUTOPUH JIJIsl MPOBEPKH YCBOCHHS M3JI0KEHHOT'O MaTepuaa.

[IpenoaBaTens, BeAYyIINNA MPAaKTHUYECKUE 3aHATHUS, JOJDKEH COTIacoBbIBaTh yueOHO-TeMa-
TUYECKUH MJIaH 3aHATUH C JIEKTOPOM, UCII0JIb30BaTh EANHYIO CUCTEMY 0003HAYEHHH.
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[IpenogaBaTento cuemayeT NTOOMBATHCS CHCTEMATUYECKOW HEMPEPBIBHONW PabOTHI CTYICH-
TOB B TEYCHHE CEMECTPa, HEOOXOMMO BBISBIISITh CUIBHBIX CTYJCHTOB U MPUBJIEKATh X K HAYIHOI
paboTe, K y4acTHIO B pa3HOT0O poja OJIMMITHAIaX U KOHKYpCax.

CTyaeHT IOKEeH OIlylaTh 3aMHTEPECOBAHHOCTh MPENOJaBaress B JOCTUKEHUH KOHEY-
HOTO pe3ylibTaTa: B NMPUOOpETeHHH OOY4YaloIMMUCS MPOYHBIX 3HAHUN, YMEHUN WM BIaJCHUS
HAKOIUICHHOH HH(OpMAaIMel sl pEIIeHUs 33a/1a4 B IPo(ecCHOHAIBHON e TeTbHOCTH.

6.1.1. O6pa3oBarejibHbIe TEXHOJIOTHU

B03M0OKHO MTpOBeIcHNE 3aHATHI U aTTECTAllUi B AUCTAHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMbl TUCTAaHIMOHHOTO oOyueHusi yHuBepcurera (CAO-LMS) Ha ocHOBE pa3pabOTaHHBIX Ka-
dbenpoii «MaTemaTrKay IEKTPOHHBIX 00pa3zoBaTeabHbIX pecypcoB (DOP) (cMm. m1.4.4) .

[Mopsimox mpoBeaeHus: padoT B AUCTAHIMOHHOM (pOpMAaTe YCTaHABIMBACTCS OTACIBLHBIME PACIIO-
PSOKEHUSIMH MIPOPEKTOPA M0 y4eOHOM padoTe W/ WK EHTPOM Y4eOHO-METOANYECKON pabOoTHI.

6.2. MeToauueckue yKa3aHusi JAJsl 00y4AIONIUXCS 110 OCBOEHHIO
AUCHHUILINHDBI

Pa3znen: 3jieMeHTHI JIMHEHHOM ajredpbl

Martpuusl 1 onpeaeaureau. [Ipexae Bcero, CTyAeHT JOJKEH MOHATh, YTO MaTpHla —
3T0 Tabnuna yucen (MpuyeM dTa TabliMIa MOKET UMETh OJIMHAKOBOE YHCJIO CTPOK M CTOJIOIIOB, a
MOJKET OBITh U IPSIMOYTOJIBHOI), a ONpeIeNUTENb- 3TO YUCIIO, 3aMChIBAEMOE B BU1€ KBAJPAaTHON
TaOJUIIBI, TO €CTh ONPEICTUTEIHN CYIIECTBYIOT TOJIBKO y KBaJJPaTHBIX MaTpPUII.

Crenyer oOpaTuTh 0cO00€ BHUMAHHE HA ONEPALNI0 YMHOXKEHUS IPSIMOYTOJIbHBIX MaTpHIL
Y TIOHSTh, KAKUM TIOJTY9aeTCsl MOPSI0K MaTPHULBI — pou3BeeHus. OCOOCHHOCTh MaTPHIL TAKXKe
COCTOMT B TOM, YTO ITPOU3BEACHHUE MATPHULL HE IEPECTAHOBOYHO, TO €cTh AB # BA .Crienyer 00s-
3aTeabHO YOEIUTHCS B 3TOM, PEIINB COOTBETCTBYIOIIME 3a/1a4H.

BaxHbIM sBIsieTCs OHATHE 00paTHOM MaTpuLbl. Haso 3HaTh ycinoBue CylecTBOBaHUS
00paTHOW MaTPUIIBI U aJTOPUTM ee nocTpoenus. [locie ee BeIYHMCICHUS 1I€TeCO00pa3HO JeaTh
TPOBEPKY MPABHIGHOCTH PELICHNUS, BHITOIHHIB Onepariio ymMmuoxkenns A 'A=E (gomkHa momy-
YUTHCSI €MUHUYHAS MaTPUILIA)

ITpu u3ydyeHuu onpeaenuTeneid HaJ0 YETKO YCBOUThH MOHATUS MUHOPA, alredpanyeckoro
JIOTIOJIHEHHS, 3HaTh MHOTOUHCJIEHHbIE CBOMCTBA onpenenurens. i ocBOeHUsl TEXHUKU BbIYKC-
JICHUs OmpeenuTeneil neaecoodpa3Ho, BbIOpaB MPOU3BOJIBHBIN ONMpPEIeNUTeNb BhIIIE TPETHETO
MOPAZIKA, PACKPBITh €0 PA3IMYHBIMU CIIOCOOaMU, MPUMEHSISI Pa3IokKEeHHe U MO CTPOKaM U 1O
cronbiam. OGpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJIOLBI) IPeANOYTUTENbHEE BBIOUPATh /IS pac-
KPBITHSI OTIPEAEIIUTENS, YTOObI YIPOCTUTD €ro BhluucieHne. Oco0eHHO 3HEeKTUBHO BHIYMCIEHUE
OTIpEeJICJIUTENIS C TIOMOLIBIO AJIEMEHTAPHBIX NTPe0Opa30BaHUi, IPUBOASALIMX €r0 K TPEYTOJIbHOMY
BUTTY.

ITpu u3ydyeHnu pemeHui cucrteM JMHEHHBIX anredpandyeckux ypaBHeHuit (CJIAY) obpa-
THUTE BHUMaHHE, IPEXkKE BCEro, HA MOHITHE PELLIEHUSI CUCTEMBI U YCIOBHSI CYLLIECTBOBAHUS pellie-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUS MEX/ly PAHIOM MaTpPHIIbl, PAHIOM PacIIMPEHHON MaTpPHUILIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX M ypaBHeHUH. OOpaThTe BHUMaHUE Ha YCIOBUS MPUMEHEHUs
¢dopmyn Kpamepa u merona oOparHoii MaTpulsl. BHUMaTenbHO pazbepute NMpUMepsl pelieHus
MIPOU3BOJILHBIX CHUCTEM JIMHEWHBIX ajareOpandeckux ypaBHEHUH MmetoqoM [aycca (BBeneHue Oa-
3MCHBIX U CBOOOJHBIX IEPEMEHHBIX).

Pa3nes: DiieMeHThI BEeKTOPHO aJredpsbl

[Ipu u3ydyeHun AaHHOW TeMbl OOpaTUTE BHUMAHWE Ha JIMHEHHbBIE ONEepanuy HaJ BEKTO-
paMu, Ha IOHSTHUS JINHEWHON HE3aBUCUMOCTH U IMHEHHOM 3aBUCHMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJIbHOE TIOHATHE Oa31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasio-
YKEHUE BEKTOpa 1o 0a3ucy.
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3HaTh onpeneNeHrne, FeOMETPUUYECKUE CBOMCTBA CKAISIPHOT'O, BEKTOPHOT'O M CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (POPMYIIBI I UX BBIYUCIICHUS B BEKTOPHOM U B KOOPAMHATHOHN (opMme.
O06s13aTeNIbHO 3HATh U YMETh IPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nesi: KoMILIEKCHBIE YHCJIA 1 MHOTOYIEHbI

B stom pasznene, npexe Bcero, HaJl0 MOHITh, YTO KOMIUIEKCHOE YUCIIO SBHJIOCH PACIIU-
PCHUCM TTOHATHA Ilef/’ICTBI/ITeJIBHBIX YHuCCJl, 3HATh OIPCACICHHUEC U TPU (I)OpMBI 3aIIMCHl KOMIIJICKC-
HOro uucia (anredpandeckyro, TPUrOHOMETPHUUECKYIO U MTOKA3aTeNbHYIO), TeOMETPUUECKYIO UH-
TEPIPETALNIO KOMIIJIEKCHOT'O YUCJIA U B3aUMHO-OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
KOMIUIEKCHBIX YHCEN U MHOXECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh dopMyiny Dilnepa.
KoMriekcHbIe uuciia MOXKHO M300pakaTh C MOMOIIBI0 BEKTOPOB HA KOMIUIEKCHOW IJIOCKOCTH.
[ToaTomy onepanuu cioKeHus U BBIYUTAHUS KOMIUIEKCHBIX YUCENI MOTYT ObITh CBEJIEHBI K Orepa-
HUAM CJIIOKCHHA U BBIYUTAHUSA COOTBCTCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh U yMeTh BBINIOJNHSTH ONEPAllii YMHOKEHUS, ACTICHUS, BO3BEICHUS B MIOJIOKHU-
TCIIbHYIO CTCIICHb KOMIIJICKCHBIX YHCCJI, 3alIMCAHHBIX B TpI/IFOHOMeTpI/I‘IGCKOﬁ (I)OpMe, HU3BJICUC-
HUS KOPHSI N-Of CTETNeHH M3 KOMIUIEKCHOTO YHCIIA.

CJIGI[yeT O6paTI/ITL BHHUMAHHEC Ha TO, YTO MHOKECTBO KOMIIJICKCHBIX YHCEJ ABJISACTCA 3a-
MKHYTBIM, TO €CTh JIF00ast anrebpandeckasi onepamus HajJ KOMIUIEKCHBIMU YHCIIAMU HE BBIBOJUT
3a rpeaesbl 00JacTH KOMITJIEKCHBIX YHCE.

Ha)10 3HATDh PA3JIMYHBIC BUAbI PA3JIOKCHUA MHOIOYJICHA HA MHOXUTCINU IJIA CJIy4acB, KO-
r7la Cpeay KOpHEl MHOTOYJIEHa MOTYT OBITh KpaTHbIE, KOMIIJICKCHBIE KOPHU. DTH CBEJICHUS OyIyT
HCIIOJIB30BATbLCA, HAIPUMECP, B HHTCIPAJIbHOM HCYHHCIICHHU IIPHU BBIYHUCICHHUHW HHTCTPAIOB OT
JIpOOHO-pallMOHANBHBIX (DYHKIUH, MPU PEIICHUHU JIMHEWHBIX OJAHOPOAHBIX NuddepeHInambHbIX
YpaBHEHHI N-TO MOPSIKA C TIOCTOSHHBIMU KOS (DUITCHTAMH.

Pa3nesn: AHanuTH4ecKasi reoMeTpusi

[Ipyu u3yueHNN aHATUTUYECKON T€OMETPUH CIEIYET, MIPEKE BCETO, MOHSATH, UTO €€ 3a/1a4eil sB-
JIACTCA U3YUCHUC T'COMCTPHUICCKUX 00BEKTOB IIpy oMo aHAJINTUYCCKUX METO0B anre6p1,1 n
MaTEeMaTHYECKOro aHain3a. B ocHOBe Takoro moaxo/ia JIeKUT METO1 KOOPAUHAT, BIIEPBbIE CUCTE-
Matuuecku npumeHeHHbI P. Jlekaprom. OCHOBHBIE TTOHSTHSI T€OMETPHUH (TOUKA, TIpsiMasi, TUIOC-
KOCTb) SIBJIAFOTCSI HEONPEEIAEMbIMU, U IJI1 UX ONMHMCAHUS MPUMEHSETCS aKCHOMATUYECKHUI Me-
TOH, HOSBOJ’I?[IOHII/Iﬁ YCTAaHOBUTH B3aUMHO OJJHO3HAYHOC COOTBETCTBUEC MECKAY MHOXKCCTBOM TOYCK
MPSIMON ¥ MHO>KECTBOM JEMCTBUTEIBHBIX YHCE U, TAKUM 00pa30M, BBECTH CUCTEMY KOOpPIUHAT.
Hano yetko ycBoUTH pa3ianuHble pOpMBI ypaBHEHUN IPSIMON U TNIOCKOCTH YMETh MEPEXOAUTH OT
onHOM Qopmbl K apyroit. CienyeT OCMBICIUTD U YCIEUTHO MPUMEHSTh PEIICHUS KIACCHYECKUX
3aga4 aHATUTHYECKOM TCOMCTPHUU O B3aMMHOM PACIIOJOXKCHUHN IPAMBIX U HHOCKOCTefI, YMCTb
OTIPEAETATH YIJIBI U PACCTOSHUS MEXIY PA3TUYHBIMU T€OMETPUIECKIMH 00ObEKTaMH.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEUIHOE U3y4YEeHUE NUCUUIUINHBI « JInHelHas anredpay,
nproOpeTeHne HeOOXOAUMBIX KOMIETSHIINM, YMEHUH 1 HABBIKOB BJIAJICHUS] MaTEMaTUYECKHUM arl-
napaToM TpeOyeT OT CTYACHTOB OOJIBIIION CaMOCTOSTENbHOU paboThl. OOpaTUTe BHUMAHUE, YTO
KOJMYECTBO YacOB, OTBOJUMBIX Ha CAaMOCTOSITENIbHYIO padOTy B COOTBETCTBUU C YUEOHBIM IIjIa-
HOM, 0oJIbIIIE YHCIA JaCoB, OTBOJUMBIX Ha BCC BUJbI Ay JUTOPHBIX 3aHSTUN.

7. ®OH OLIEHOYHBIX CPEICTB

@DoH/1 OLIEHOUHBIX CPEJICTB NpecTaBiieH B [Ipunosxkenun 2 k paboueit mporpamme U BKIHOYAET
pasiensl:

1. MeTo/1bl KOHTPOJISI U OLICHUBAHUS PE3YIbTATOB O0yUCHHS

2 Illkana ¥ KpUTEpUU OLIEHUBAHUS PE3YIbTATOB O0YUECHHUS

3. OnieHOUHBIE CpPECTBA

3.1. Texymwmii KOHTPOITb

3.2. [IpomexyTouHas aTTecTanus
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Ilpunoscenue 1

TeMaTn4yecKkuil IVIAH COACPKAHUA NTUCHUILIUHBI «JInHelHas aaredpa»
10 HANIPABJICHUIO MOATOTOBKH
22.03.01 «MarepuaJioBeieHUE U TEXHOJOTHH MATEPHAJIOB
HamnpapneHHoCTh (TTpo¢HIb MOATOTOBKH )
udpoBbie TEXHOJIOTUN B MATEPHAIOBEICHUHT

(bakanasp)
Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO Bujbi camocTosiTe/IbHOM PadoThI Dopmbl
o arrecra-
= 2 padoTy CTyIeHTOB CrynenrToB
Paznen § g ’ HUH
)
3 o U TPYJ0€MKOCTh B yacax
n/n CP | KC
J | II/C | JIab C P K.P. | KIIL. | PTP | Pedepar | K/p | I 3
IlepBblii cemecTp
Pa3nes 1. DiieMeHTHI JIMHEHHOM aJI-
1.1 | redput Mampuysl, Oeticmeus Hao mampu- 1 1 2 2 3
yamu.
Onpenenureny, UX CBOICTBA U BbIYMCIIE-
HUe. MaTpuyHasi 3aluCh CHUCTEMBI JIMHEH-
12 prHRe 1| 2 2 3 ¥
HBIX YpaBHEHHIA.

15




Briiaua 3aganmii PI'P Ne 1 o JuHeliHob
ajareope .

13

OO6parHas MaTpulia U €€ Bbluucienue. Mar-
pUYHas 3allUCh CUCTEMbl JHMHEHHBIX ypaB-
HEHUM.

14

CucTeMbl TUHEHHBIX aareOpanvdecKux
YpaBHEHUI, OCHOBHBIE MTOHATHS U OIIpeie-
neHus. Pemenue cucreM TMHENHBIX ypaB-
HeHui metosiom Kpamepa, metosiom oopart-
HOW MATpPHIIbI

15

Pelenue cucteM JIMHEMHBIX ypaBHEHUN
MerozoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesmu.

1.6

Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUH. OTHOPOJHBIE CH-
CTEMBI JINHEWHBIX YPaBHECHHM.
CamocrosiTeibHas pabora Nel B aynuro-
PMH 110 JIMHelHOH ajredpe

1.7

Bexkropsl. JInHelHbIE Oniepaliuy HaJl BEKTO-
pamu, ux cBoiicTBa. JIuHelHble KOMOUHa-
UM BEKTOpPOB. JIMHEMHO HE3aBUCUMBIE U
JIMHENHO 3aBHCUMBIE CUCTEMBI BEKTOPOB.

Briiaua 3ananuii PI'P Ne2 no BekTOpHOI
aiareope.

18

[Tonsitue Gasuca. KoopamHaTel BeKTOpa.
KonnuneapHocTh, OpTOrOHAIBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.
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1.9

CkansipHOE NPOU3BEACHUE BEKTOPOB U €TI0
CBOMCTBA. BekTopHOE mpousBeneHue AByX
BEKTOPOB, Er0 CBOMCTBA.

1.10

CMmernranHOe TIPOM3BEICHUE TPEX BEKTOPOB
U ero cpoiictBa. Beruncienune odovema na-
pajenenumnena. YciloBUe KOJIMHEAPHO-
CTH, OPTOIOHAJIBHOCTU ¥ KOMIUIAHAPHOCTHU
BEKTOpOB. OpTOHOpPMHpOBaHHBIA Oazuc.
Bbluucnenue ckaasipHOro, BEKTOPHOIO U
CMEIIaHHOTO MPOM3BEACHUN BEKTOPOB, 3a-
JAHHBIX KOOpJMHATaMU B OPTOHOPMHUPO-
BaHHOM 0azwuce.

CamocTosiTeibHasi padoTa Ne 2 B ayauTo-
pHH 110 BEKTOPHOI ajredpe

10

111

JluneitHpie mpocTpaHcTBa. PazmepHOCT U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

Marpuna nepexona ot 0a3uca k Oasucy
npeoOpa3oBaHWe KOOPAMHAT BEKTOpa MpU
u3MeHeHun 6a3uca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIC 3HAUEHUS JIMHEHHOTO Ore-
paropa.

11

1.12

Pa3zpgen 3. KomiiekcHble YHCJIA 1 MHO-
rowieHbl MHOKECTBO KOMIIUIEKCHBIX 4YH-
cen. @opMbl 3aMUCH KOMILJIEKCHBIX YHUCEIL.
Onepanuu HajJ KOMIUIEKCHBIMU YHCIIAMH.
Paznokenne MHOrodJeHa Ha MHOMKHTEIN
OCHOBHAs TeopeMa anreopsl

12

1.13

Pa3znen 4. Ananuruyeckasi reoMeTpust
CucreMbl KoopAuHAT. Pa3iauyHble THUIIBI
YPaBHEHUH IIIOCKOCTH

13

17




Boiaaua zaganuid PI'P Ne3 mo aHajautu-
YeCKOH reoMeTpum

1.14

PaznuuHble TUIBI ypaBHEHWH MpsAMOW Ha
MJIOCKOCTH U B TTPOCTPAHCTBE

14

1.15

B3anmHoe pacrosnokeHue npsiMbIX Ha Mioc-
KOCTH M B IIPOCTpPAHCTBE. Bpruucienue pac-
CTOSIHUHM MEXIYy ABYMS TOYKAMH, TOUYKOU U
psMOH.. B3auMHOe pacrnoioKeHue Ioc-
KOCTe. BplunciieHne pacCTOSHUM MEXIy
TOYKOM U MIOCKOCTBIO

CamocrosiTeibHas padora Ne 3 B ayauro-
PHH 110 AHAJIUTHYECKON reOMeTPHH

15

1.16

KpuBble BTOpOro mnopsijika UX reoMeTpuyde-
CKHUE CBOMCTBa. YpaBHEHHUs JJUIUIICA, THU-
nepOoinbl, mapabonsl OOiiee ypaBHEHHE
KpuBOil BTOporo mopsaka. [IpuBenenue
KPUBBIX BTOPOrO TMOpsAIKAa K KaHOHHUYE-
ckomy Buay. [loBepXHOCTH BTOpOTrO IIO-
psiKa

16

®opma aTTecTauMu

18-
21

Bcero yacoB o AucHUILINHE

16

32

60

PI'P

cam
pao.
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Ipunosicenue 2

®OH/I OHEHOYHBLIX CPEIACTB
O JUCHUATLTAHE

JluneiiHas ajaredopa

1. MeToabl KOHTPOJISI U OLIEHMBAHUS Pe3yJIbTATOB 00yUYeHH s

I[HH KOHTPOJIA YCIICBACMOCTU U Ka4CCTBAa OCBOCHUA JUCHUITIIMHBI HaCTOSIIJ_[eﬁ HpOFpaMMOf/'I
MIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIIA:
- KOHTPOJIb TEKYILEH yCcreBaeMOCTH (TEKYIIH KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalUs (9K3aMEH ).

2. lllkana ¥ KPpUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00yUeHHUsI

dopMa NPOMEeKYTOYHOH aTTECTAINN: IK3aMeH

[IpomexxyTounas arrectanusi 00yJaroumxcs B popme 3K3aMeHa MpoBOAUTCS 110 pe3yibTaTam
BBITIOJTHEHUS BCEX BUIOB Y4eOHOU paboThl, MPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM I10 JAHHOW AUCIIU-
IUTMHE, MPU ATOM YUUTHIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TE€UCHHE cCe-
MecTpa. OLeHKa CTeNneHu JOCTHKEHHSI 00yJarolIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOyUYEHUS IO
JUCHUILTMHE POBOJUTCS MpernoaBaTesieM, BeAYIIUM 3aHATHS N0 AUCIUITIMHE METOJIOM JKCIIepT-
HOM oneHku. [1o uToram nMpoMexKyTo4HOM aTTeCTallMy MO AUCLUILIMHE BBICTABIISETCS OIEHKA «OT-
JTUYHOY, «XOPOILI0Y», «YAOBIECTBOPUTEIBHOY» UIH «HEYTOBIECTBOPUTEIHHOY.

HIxaJa oneHUBaHUA Onuncanmne

BrimonHeHsl Bce o0si3aTeslbHbIe YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, IPEIyCMOTPEHHBIE
nporpaMMoil TuciuruiHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB I1OKA3aTeNsIM, IPUBEICHHBIM B
OmimyHo TabJIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
HaBBIKAMU, IPUMEHSET UX B CUTYalUsAX MOBBIIIEHHON CII0XKHO-
ctiu. IIpm 3TOM MoOryr OBbITH JONYIIEHBl HE3HAUUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs] NpPU MEepeHoce 3HAHUM U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

BrimonHensl Bce 00s13aTeIbHbIE YciaoBUudA MOATOTOBKHU CTYy-
ACHTAa K l'IpOMC)KyTO‘-IHOﬁ aTTeCTalMi, IIPECAYCMOTPCHHBIC
HpOFpaMMOﬁ JAUCITUITIINHBI. CTy,Z[eHT ACMOHCTPUPYCT COOTBCT-
CTBHUC 3HaHHfI, yMeHHfI, HAaBBIKOB IMOKAa3aTCIIAM, IIPUBCACHHBIM B
Ta6J'II/II_IaX, OIICpUPYET HpI/IO6pCTCHHBIMI/I 3HAaHUAMU, YMCHUAMU,
HaBbIKaMHU. B To ke BpEMs ITPU OTBCTC AOMMYCKACT HCCYIICCTBCH-
HBIC NOTPCHIHOCTH, 3ada4u pCIIaACT C HCAOYCTAaMH, HC BJIMAIO-
mMMMH Ha O6H.IPII>1 X0 pCLICHUS.

Xoporo
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Y 10BIIETBOPUTEIIBHO

BeimonHeHsl Bce o0si3aTeslbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil TuciuIuinHbel. CTyZIEeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTENsIM, IPUBEICHHBIM B
TabJInLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. Ho moka3piBaeT HernmyOOKue 3HaHUs, IPU OTBETE HE
JIOITYCKaeT IpyObIX OIMOOK MM IPOTUBOPEUUil, OJHAKO B (op-
MYJUPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEXKIY aHa-
JU30M, apryMeHTalueil U BBIBOJAMHU, B PELICHUH 33]1a4 MOTYT
coJiepKaThes rpyobie omMOKH. J{J1s1 mosrydeHus MpaBUIbHOTO OT-
BeTa TPEOYIOTCS YTOYHSIOUINE BOIIPOCHI.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

He BbinonHeHbl 00si3aTe/IbHbIE YCJIOBHSA NMOATOTOBKH CTY-
J€HTa K MPOMEXKYTOYHOH AaTTeCTAUM, IPEAYCMOTPEHHBIE
nporpammont aucuuiuimasl, MJIM cTtyneHT neMoHCTpUpyeTr He-
MIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB [TPUBEICHHBIM
B Ta0JIMIIaX, JIONMYCKAOTCS 3HAYNTEIIBHBIC OIIHOKH, TIPOSBIISCTCS
OTCYTCTBHME 3HAHWW, YMEHHWH, HAaBBIKOB IO PNy IOKa3areseH,
CTYAEHT UCIBITHIBACT 3HAUYMUTEJBHBIE 3aTPYIHEHUS TIPU OIEpHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

7.3. OueHo4HbIe CpeAcTBA

IlepeyeHb O1IEHOYHBIX CPEICTB MO JUCHUILINHE

Jluneiinas anreopa

Haumenosanue IIpencrasnenue ome-
Ne KpaTkast xapakTepucTHKa OLICHOYHOIO
OLICHOYHOT'O Cpea- HOYHOI'O CpE/CTBa B
/m cpencTBa
CTBa OOC
1 KonTponbhas (ca- CpenctBo MpoBepkH yMEHUU NMpuMeHsATh | KoMmiekt KOHTposb-
MOCTOSITEbHAs ) MOJIyUYE€HHBIE 3HAHMS U1 pEeLIeHUs 3a7ad | HbIX 33JaHUM 11O
pabota ONPENEICHHOTO THUIIA IO TEME WJIH pa3- | BapHaHTaM
Jen
(KP) g
2 | PacuetrHo-rpadu- CpenctBo mpoBepku ymMeHUM nmpuMmeHaTh | Kommuekt  3agaHuit

yeckas padora

(PTP)

MOJTYYECHHBIE 3HAHUS TI0 3apaHee OIpelie-
JIGHHOW METOAMKE ISl pElIeHUs 3aad
WY 33JaHAil 10 MOAYJI0 WU JUCIH-
IUTMHE B IICJIOM.

JJI BBITIOJTHCHUSA pac-

YeTHO-TpaduiecKoit
paboThI

YcrHbIN onpoc co-
3 OeceoBaHueE,
(YO)

CpencTBo KOHTPOJISI, OPraHM30BaHHOE KaK
criernuanbHas Oece/ia me1aroru4eckoro pa-
O00THHMKA C OOydYarOIIMMCS Ha TEMBI, CBs-
3aHHBIE C U3Y4aeMOU TUCITUILTMHOM, U pac-
CUYMTAHHOE Ha BBIICHEHHE 00beMa 3HAHWMA

Bompocs o

TeMaM/pa3I[enaM JUC-

IIHUITIIIMHBI

o0yJaromerocsi Mo OTNPEICICHHOMY pa3-
Jeny, TeMe, mpooJieMe U T.I.
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CucreMa cTaHIapTU3UPOBAHHBIX 3a/IaHH,
4 Tect MTO3BOJISAIOIIAS ABTOMAaTHU3UPO- ®DoH/ TECTOBBIX
(T) BaTh IMPOLEAYPY U3MEPCHUS YPOBHS 3Ha- 3aIaHMI
HUI 1 yMeHH o0yuaromerocs.
5 | Ox3ameHanmonHble | CpeacTBO IIPOBEPKHM 3HAHWM, yMeHMH, | DK3aMeHallMOHHbIE
OMIIETHI HAaBBIKOB. MOJKET BKIIIOYAaTh KOMILIEKC T€O- | OMIICTHI.
PETHUYECKHUX BOIMPOCOB, 3a1ad, MpPaKTHUC-

(Ob) . [[Ikana oneHUBaHUS U
CKHX 3a/IaHHH.
npoieypa IMpuMeHe-
HUIS.
ITpomexyTouHas aTTecTa- Ok3amen (D) 1) ycrro (Y)
nus (ITA)

2) nmuceMmenHo (I1)

7.3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIE BOIIPOCHI
Y 3a1aHus B (hopMe OJIaHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOCHHUS O0YYAIOIIMMHUCS Pa3/ieioB
JUCHUIUTUHBL, ipueM PI'P.

Coaep:xanue pacyeTHO-rpaguvecKoil padoThl.

Pacuerno-rpaduueckasi padora Nel nmo JuHeliHO# anredpe.

Kparkoe cogeprkanue pacueTHO-Tpaduueckor paboTHI:

Matpuupbl u onpenenuteny. PerieHre cucteM JMHEHHBIX anreOpandeckux ypaBHEHHUI MeToJaMu
I"aycca, Kpamepa u 06paTHO#l MaTpHUIbL.

PacuetHo-rpadguyeckas padora Ne2 no BeKTopHO¥ aaredpe.

Kpartkoe conep:xanue pacueTHO-rpaduueckoit paboThI:

Bekrtopsl, nelictus Hax BekTopamu. CKallIpHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEICHHS BEKTOPOB.
PacuerHo-rpaduueckas padora Ne3 no aHaauTHYeCKO reoMeTpUN.

Kpartkoe cogep:kanue pacueTHO-Tpaduueckoi paboThI:

PasnuuHble BUbI ypaBHEHUN IPSMOM M IUIOCKOCTU. B3auMHOE pacionokeHne MpsMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEN B IIPOCTPAHCTBE.

KomnuiekT 3aganuii 1isi BbINOJIHEHUS
pacdeTHo-rpapudeckunx pador (PI'P)
1o aucuuiuivHe Jluneiinas ajaredpa

(HaI/IMeHOBaHI/Ie [II/ICI_H/II'UII/IHBI)

PI'P Nel, wactp 1
-1 1 0 2 0 2
Azrl 3 2\11/1 Ber -3 3\1

P A

3aganue Nel. JlaHbl MaTpuilsl

BrmoaHUTE neiicTBH: A% +8BT .

3aganue Ne2. [Ipofio/KUTE JAHHOE MATPHYHOE PABEHCTBO (2 A + 33)2 —4A? _6AB =...

1 IPOBCPUTH €TI0 AJId MAaTpUIL] AuBwu3 MepBOro  3aJdaHusl.
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3amganue No3. BeunciauTh onpeeTuTeNb IByMs CITIOCOOaMM: pas3IoKEeHUEM 110 TIEPBOM CTPOKE U
pa3oKEHUEM I10 TIEPBOMY CTOJIOIY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1

3apanue Ned. J{nst ;aHHOM MaTpHIIBI HAWTH 00paTHY0 MaTpuily. Clenarts MpoBepKY.

1 0 2
|( L 0\|-
-1 2 3
3apanue No5. Pemute MmaTpuunoe ypaBauenrne AXB = C (maiitu X). CaenaTh MpoBEpKYy.
(-1 2) (3 4 (0 4)
A=l i B= [ C= .
\ 2 1) \2 3) \-9 3 )

3azanue Ne6. HaiiTu panr maTpuiibl.

(1—1237)
0 5 4 3 1
‘238915~'
\3 —8 2 6 20

PI'P Nel, 3ajaHusi 10 pelIeHMIO CHCTEM JIMHEHHBIX aJiredpanyecKux ypaBHeHuUil
3azganue Nel. Pemnte cucremy Mmeronom Kpamepa. Crenats npoBepky.

(X1+4X2—X3 =-2
{2X%, + 2%, +3%X; =7
| 13X, + 6%, — 2%, =1

3apanue No2. Pemmuth cuctemy u3 Nel merosiom oOpaTHOM MaTpHIIbl.
3asanue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3aganue Ne4. Peminth HEOTHOPOIHYIO crcTeMy MeTojioM ["aycca. Haiftu oG1ee pemenue u yact-
HOE PEUICHUE.

[ X1+ Xo +2X3+ 3% =5
J3x1+2x2—4x3—2x4 =1
| 5%, +4x, + 4x, =11

3amanne NoS. Pemmuth omHOpOoIHYIO cucteMy MetoioM ["aycca. Haiitu obmee pemenue u OCP.

2X1 +6X2 — 93 —9x%4 =0
3X, 3%, — 7%, —4x, =0
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PI'P Nel, gacth 2

3aganue Nel. Ilokasarb, 4TO BEKTOPBI M, N, P 06pa3yroT 6a3kc B IPOCTPAHCTBE U PA3IOKHUTh

BekTop & 1o stomy 6asucy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—4,13).
3aznanue No2. Jlanbl BeKTOpbl M u N . BBIACHUTH — KOJUIMHEAPHBI JI BEKTOPHI a U b.

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

_A
3amanue Ne3. Haiitu ‘ﬁ‘,ecnn |W|=6\/§, |ﬁ|:2, (m,n) =135, a=6n-m.

Baganue Ne4. Jlan A ABC.Haittu £ B,ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3aanne Ne5. Tlpu kakux x BEKTOpbl @ ¥ D mepreHIuKyspHbL?
a=(x;1;-4),b =(x-3;12; x).
amanne Ne6. HaiiTi ruiomma s mapaieorpaMma, OCTPOCHHOTO Ha BeKTopax & u b .
_ N T
a=2m-5nb=m+n|m =12 |n|=3,(m m)=—.

3amanue No7. Haiitu miomans Tpeyroasiuka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne§. Jlanbl BekTopbl &, D, C . BBIICHUTL — KOMILIAHAPHBI I BEKTOPHL. ECIii BEKTOpHI HE

KOMILJIaHAPHBI, TO HAaliTH 00bEM Hapaienenuresa, IOCTPOSHHOro Ha BEKTopax @, b, ¢ ¥ ompese-

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

3amanme Ne9. Jlns nmuHeitHOTO omeparopa A 3amaHbl 00pa3bl 0a3ucHBIX aeMeHTOB A€, AE,, A€,

. 3anucarb MaTpuily onepatopa A B 6a3uce €, €,,E, U HallTh 0Opa3

ayeMeHTa X .
Ae, =7¢ +3€,-2¢€,, Ae,=¢ -€,+4€,, A€, =28 +2€, +3¢,,
X=28 —4¢, +¢&;.

3ananue Nel0. Haiiti coGcTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPBI IMHEHHOT0 OMepaTopa,
3a1aHHOTO B HEKOTOpoM Gasnce marpuueii A _(~4 1

7 2

PI'P Ne 1, vactpb 3

3amanune Nel. IMpsmast |, mpoxoaut uepes Touky A mapamtensuo Bekropy (. [Ipsimast |, mpo-

XOAUT 4epe3 TouKy B mepnenmukymnspao Bekropy N. Haiitu Touky nepecedeHus MpsMBIX U YroJ

mexay auvm, ecmn— A(3;5), 0 (1;3), B(0;5), n(-3;4).
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3amganue No2. Jlana npsivast |, . IIpsmast |, mpoxomut uepe3 Toukn A u B. Haiitu paccrosinue ot

TouKH nepecedenus npsmeix |, u |, mo mpsmoii |, .

[x=-8t-3 _ _ | )
I1'{y=3t+4, A(4;0),B(7;3), l3:9x-12y+2=0.

3amanue Ne3. Haiitu paccrosuue ot toukn M, 10 miiockoct |, npoxosiieii uepe3 Touky A

nepreHuKynsapHo BekTopy M, ecmu M (0; 1;7), A(2;-1;4), n(6;22;-3).

3aganue Ne4. Haiftu yron Mexay 1mioCKOCThIO U INIOCKOCTBIO B , IPOXOsLIEH Yepe3 TOUKU

A, BuC,ecm o:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(—4;-3;-1).
3aganue NoS. 3anucaTh KAHOHUYECKHE YPaBHEHUS MPSIMO, 3aJaHHOM OOIIMMHU YPaBHEHUSIMH.

X+2y—-9z-10=0;
3Xx+4y+8z—-24=0.

Bamanue Ne6. Haiitu Touky nepecedenust npsimoii | u mmockocTn U YTOJI MEXKIY HUMH.
X+ 2
| =y_z-1 og:x+2y-3z-12=0.
3 4 -2

3ajanne Ne7. Tpsimast |, mpoxoaut uepes Touku 4 u B. Ilpsimas |, mpoxomur yepes Touxy M

HEPIICHANKYIIAPHO IUIOCKOCTH . Haiitu yron mexay npsmbiMu |, 1 |, 1 BBIACHUTH — Jiexar jm

OHH B O,I[HOﬁ IUIOCKOCTH UJIM CKPCIINBAKOTCA.

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

(x+3)* ¥
19 + 5= 1 yka3atb QOKYCHI, SKCHEHTPUCHUTET, AUPEK-

Tpuchl. [TocTpouts KpuBYy10, H300pa3UTh GOKYCHI, TUPEKTPHUCHI.

3aznanue Ne8. Jlns naHHOM KpUBOH

Baganme Ne9. TIpusectu ypasHenne kpuoii  9x% — 25y? —18x + 200y —616=0 & kaHOHHYECKOMY
BUJIy ¥ IOCTPOUTH KPUBYIO.

KonTtpouabHsblie 3axanns (mpumMepbl)
Bapuanr.

1. Haiftu 3HaUu€HUsI MATPHYHOTO MHOTOWIeHa F (A)

f(x)=-x° +2x2—x+3,A:{_l Oj
3 2

2. HaiiTi panr MaTpuIbl IPUBEJCHUEM K CTYIIEHIATOMY BI/I)Iy|
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1 2 1
3. Beruncnuth onpenenuTens NPUBEACHUEM K CTYTICHYaTOMY BUIY 3 5 3
2 7 -1

4. Haiiti maTpuity, oOpatHyro maHHO# (a). Permmte maTpranoe ypaBHeHme (0)

1 2 1 1
@ |3 5 3 (6) (_3 —42\1@(:(—32 _31 8\
2 7 - \ )\ Y
\ )
5. Pemmmth cuctemy ypaBHeHHH. YKa3aTh 00IIee W OJHO YaCTHOE pelieHue (a).
Pemuthb cucteMy ¢ moMoIILI0 00paTHOM MaTpuIlsl U 110 Gopmynam Kpamepa (0)
[4X1 49X, —5X3 —8X4 =5 ([X14+2X2+X3=5
a) §.3X; + /X, —2X; —4x, =4 0) 13X, —5X, +3%X; ==7
(@ OX 45X+ X 13X =3 ©) 2X+ 71X - X =13
L 1 2 3 4 L 1 2 3
Bapuanr
1. Pacnucars paznoxenue BeKTopa X 10 BEKTopam , (, I
x={5-121}, p={1-3,0},q={1,-11}, r={0-1,2}

—_—

2. KomnuHaeapHs! I BEKTOpHL P u ( ?

- - - - - - -

a={201}, b={-231}, p=2a+2b,q=3a-2b

3. Jlana nupamupa c BepmunHamu B Toukax A A, AA,.
A1(-2,48), A,(4,-1,2), A3(-8,7,10), A4(-3,4,-2)
Haiitu:

a) yron mexay peopamu A A,, AA,

0) o0beM MUpaMuIbI

B) JUIMHY BBICOTBI ONYLUCHHOM Ha rpaHb A A A,

T') HAlTH AJIMHY MEIMaHbI, IPOBEICHHYIO U3 BepHHbl A; K pedpy A, A,

4. BEIYUCTUTD maomaasb rnapajiejorpamma, HOCTpOCHHOI'0 Ha BEKTOpax aub o - YTOoJI MEXKIY BEKTO-

pamMu };Ha

o e o e — o .
a=2p+q,b=p-3q, lp|=2, |a|=2, cx:Z.
Bapuant

1. Haiitu paccrosiaue ot Touku Mg 10 miockoctu (Mll\/l >M3 ) :
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Mo (-9;10;2), M1 (0;7;-4), M, (4;8;-1), M3(-2;1;3)

(X+y+z-2=0
2. Boimricath KAHOHUYECKOE YPABHEHHE MPSMOIA:
P P X-y-32+6=0
3. HaiiT TOuKy nepecedeHus npsAMOii ¥ IIOCKOCTH: X — 2 _¥- 3 _Z +1 u X+ty+22-9=0.
1 1 —4
4. Haiitu touky P cummerpranyro Touke P otHOCHTENmbHO mipsiMoii | : P(O; —1;3) u X-1 _y_Z
! 1 -1 1
5. Hamucathb ypaBHEHHE IIOCKOCTH O MPOXOJSIIEH yepe3 Touky Mo U MepneHAuKyIsIpHO  TpAMOM

(MiM;): Mo (3;2;0), M1 (4:1,5), M2 (2;-1;4).
6. Haiitu kocuHyc yriia MeXIy IIOCKOCTAMH O, ¥ O,
o, :3X—-y+3=0, o, :Xx-2y+52-10=0

BapuanT 3a1aHuii NPOMeKYTOYHOTO TeCTa

(2 0 8 1 -5)
s 1 7 2 4|
8 2 6 -3 -13 ||
lu 3 13 5 17

(1 -2) (2 3 5)
)

1.1. HaifTu paHT MaTpHIlb! IPUBEACHHEM K CTYIIEHIATOMY BI/IZ[y|

1.2. PemnTh MaTpUYHOE YpAaBHEHHUE | 3 4 |BX =| 3 -1 0

[x1+2x2+x3:5

1.3. Pemts cucteMy mo opmynam Kpamepa {| %Xl - E%X2 +3X, :157
X +7X =X =

L 1 2 3

- [N - -

2.1. Hammucats pazioskeHue Bekropa X 1o Bekropam P, (,I X = {5, —12,1} , P= {l,—3,0} , = {1,—1,1},
r={0,-1,2}

"
2.2. BBauciUTS TUI0IIa b NapauieiorpaMMa, TTOCTPOCHHOTO Ha BekTopax @ u D Ol — yron Mexiry BexTopamu Ppuq
- - - - _-— —

- - T
a=2p+q,b=p-3q, |p|=2.1]9|=2. *=-

- -

2.3. Jlana iupamuna ¢ epmmnamu B Toukax Ay A, AA, . A, (6,1,3), A2(6,-2,-3), A, (2,2,0), A,(-5,1,0)

Haiitu 1iHy MeauaHbl, IPOBEACHHYIO U3 BEPLIMHbI Al K peopy A2 A3

Xx-=2 y-3 z+1

3.1. Haiite TOYKy mepeceyeHus MpsMOil U TIOCKOCTH: uX+y+22-9=0.

1 1 —4

3.2. Haiitn touxy P cummerpuunyio touxe P otrocurensro npsivoii l: P(O,—1,3) u x-=1
1
1

S
<

z
L
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3.3. Hanucarts ypasrenue miockoctu Ol mpoxozseii uepes Touxy Mo u mepresmukymspao  mpsivoi (MlM 2) : Mo (3, 2,0)

» M1(4;1;5), M5 (2;-1;4).
4.1. Jlana xpuBas BToporo mopsiaka X- + 4y’ —12X+16Yy +16 = 0 . [TomyduTs KaHOHHYECKOE yPABHCHHE KPHBOIi U IOCTPOUTD .ce

’ ! !
4.2. CocTaBUTh MaTpHUILly nepexona ot 6asuca € ,62,63 K Oazucy € ,€ ,€ , eciu
!

= - - o o o o o o L 1.2 3 12 3

e, 2e,+e,+e,e,=,—-6,+6;;6,=0€,+26,+6,

Kpurepum onenku:

- OLICHKA «3aYTEHO0» BBICTABIIAECTCS CTYACHTY, €CJIM OH PETYJISIPHO B TEUEHHE CEMECTpa IPEICTABIISLI
pelIeHrs 3a/1a4, BHITOJIHUI TOJTHOCTHIO BCE 331aHUS U UX 3alIUTHJI, OTBETUB Ha BOIIPOCHI MPENoJia-
BaTelIs;

- OLICHKA «HE 3a4TEHO0)» BBICTABIISIETCS CTYJEHTY, €CJIM OH HEPEryJIsipHO B TEUEHUE CeMecTpa Mpe-
CTaBIISUI PEIICHUS 3a/1a4, BHIIOJIHIII 3a/IaHUs HE MOJHOCTBIO WM BOOOIIE HE MPEICTABIISLI PadOTHI
Ha TIPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIoaaBaTess.

Jlnist mpoBeieHusl TEKYIEro KOHTPOJIs 3HAaHUK CTYACHTOB B TUCTAHIIMOHHOM (hopmarte B pas-
pabotanHbIX Kadenpoit «MaremaTHKay OHJIAWH-Kypcax MUMEIOTCS MPOMEXYTOUHbIe (IPOOHBIE) Te-
CTBL.

7.3.2. IIpoMekyTOUHAs aTTEeCTALMS
KommniekT Bonmpocos
JIMHEWHASI AJITEBPA

Martpuiipl, TUIIBI MATPHILI.

Omnepauuu ¢ MaTpUIlaMU, UX CBOMCTBA.

YMHOK€eHUE NPSAMOYTOJIbHBIX MaTPULL.

MarpuuHnas opMa 3arucu CUCTEMbI JIMHEHHBIX allre0pandeckux ypaBHEHUI.

Onpenenureny ¥ X CBONCTBA.

[Tonsatue onpenenurens. MUHOPHI U allreOpandecKye TOMOIHEHHUS.

CucreMbl IMHEHHBIX anreOpanyecKux YpaBHEHUN, OCHOBHBIE MIOHSATUS U OINIPEIEIICHUSI.

ITpaBuino Kpamepa pemienust cucteM JIMHEHHBIX YpaBHEHUH.

OOpaTHas MaTpuIia U €€ BEIYUCIECHUE. Y CJIOBHE CYLIECTBOBaHMSI 0OpaTHOW MAaTPHIIBI.

10 Pemienue cucreM TUHEHHBIX adredpanyeckux ypaBHEHUH METO0M 0OpaTHOM MaTpULIbL.

11. Meron I'aycca pelieHust cucteM JIMHEHHBIX YpaBHEHUI.

12. Perienue mpou3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEHHUH MeTo0M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemm.

14. OnHOpoaHbIe CUCTEMBI TMHEHHBIX ypaBHeHHH. Kputepuii cyiiecTBOBaHNs HETPUBUAIIBHBIX pe-
LIEHUH.

15. TlonsiTue BeKTOpa U JIMHEHHBIE ONepaliy HaJl BEKTOpaMH, CBOMCTBA ONepalui.

16. JTuneitHas KOMOWHAIIHSI BEKTOPOB.

17. Jlunelinast HE3aBUCUMOCTb U JIMHEHHasi 3aBUCUMOCTh T€OMETPHUECKUX BEKTOpoB. Kpurepwuii nu-
HEWHOMN 3aBUCUMOCTH.

18. ITonsarue 6a3uca. KoopauHate! BekTopa.

19. OpronopmupoBaHHBIH Oa3uc. Pa3nokeHue BekTopa mo BeKTopaM Oasuca.

20. YnopsimoueHHas Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE TIPOU3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oaswce.

22. Y cnoBusi OpTOTOHATBHOCTH, KOJJTAHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

CoNR~ LN E
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23. JIuHeiHbIe MPOCTPAHCTBA.
24. Matpuna nepexofia ot 6asuca k 6azucy.
25. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHajuTH4YecKas reomeTpust

1. Cucremsl koopauHaT. JlekapTOBbI IPSIMOYTOJbHbIE KOOPAMHATHI HA INIOCKOCTH U B IIPOCTPAH-
CTBE.

[TonspHas cucremMa KOOpAUHAT.

PaznuuHble THIBI ypaBHEHMI IIJIOCKOCTH U IPSIMOM.

Beruncienue paccTosiHUN MEXAY ABYMs TOYKAMHU, TOUYKOU U MPSAMON, TOUYKOU U INIOCKOCTBIO.
Brruncnenue paccTosiHUSA MEXY CKPELIMBAIOIIMMHUCS IPSIMBIMH.

Boruncnenue yrioB Mexay IByMs IPSMbBIMU, IPSIMON U IIJIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
KpuBblie BTOpOro nopsiika Mx reoMeTpUYECKUE CBOMCTBA U ypaBHeHus. lIpuBenenue kpuson
BTOPOIO MOPSJAKA K KAHOHUYECKOMY BULY.

8. KaHoHuueckue ypaBHEHUs 3JUIUIICA, TUIIEPOOIIBI, TapaboIIbL.

9. VYpaBHeHHE NOBEPXHOCTH BTOPOTO MOPSAKA.

10. Kanonnyeckue ypaBHeHUs cepbl, 3JUIUIICOUA, KOHYCOB, THIIEpOOIOU 0B, apaboIonI0oB.

Nooohkown

3K3aMeHaHI/IOHHbIe OMm1eTHhI

Hasnauenue: Mcnonb3yrores ais npoBeneHus npomMexxyrouHoi arrectanuu (I1A) no aucuumninze
«JIunetinas anredpar.
PernamenT sk3amena: - Bpemst Ha mOATrOTOBKY TE€3UCOB OTBETOB - 10 45 MUH.

- Crtoco0® KOHTPOJIS: YCTHBIE OTBETHI.
KOMITIEKTBI 2K3aMEHAIIMOHHBIX OMJIETOB JIOJDKHBI ColepkaTh OuneToB Ha 25-30% Oombine yrcia
CTY/IEHTOB B IpyIiIie (XpaHsaTcs Ha Kadeape «MaremaTuka).
Tunosble BApHAHTHI OWJIETOB NPHJIATAIOTCH.

MWHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA3BOBAHI S POCCUNCKON ®EJIEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHUE BBICIIIEI'O OBPASOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUH YHUBEPCUTET»
(MOCKOBCKHM MMOJHUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «Matematuka»
Hucuumnmna  «JIuneitHas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenureny u X CBOWCTBA.

2. Pemmrth MaTpu4HOE ypaBHEHHME XB= A, €CiH A=( 1 2\| o= -1 ZW

2 1) L0 1
X1 +2%X, = -1
2% 3%, =12
4. JlaHbI BEKTOpPHI a =(-5,9,8), b = (-3,1,-2), €=(-8,10,-10). IIpoBepuTh — KOMILIAHAPHEI JIU OHH.

3. Pemmts cuctemy MeTOI0OM OOpATHON MaTPHIIBI {

Ecnu Her, HaliTH 00beM Mapaiiesenuie/ia, TOCTPOEHHOTo Ha BEKTOPax ab,c.
5. Haiitu yrom Mexay BekTopamu a=(1-2,-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenannu kadeapel MmareMatuku « 03» 05 2024 r., mpotokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbesa / /
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MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3SOBAHUSI POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUYPEXJIEHUE BBICIIIEI'O OFPASOBAHUSA
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarnka
Hucuurummna  «JluHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jlunelinas komOuHaIMs BeKTOpoB. baszuc. KoopauHaTer BekTOpa.

(12 -1
2. BbrumcnuTs onpenenuTens MaTpuLsl C = AT, ecin A=|| 31 0f.
011

o [4X1 —2Xy +3X3 =12,
3. Pemure cucremy ypaBHeHu# merogom ['aycca %X +5x —-3x =1,
1 2 3
|

[2X1+ 3% —2%3 = 3.
4. Tlokasatb, 4TO BEeKTOphl m=(1,-1,2), N =(2,0,3), p=(-2,-1,1) 0Opa3yrOT O0a3uc B MPOCTPAHCTBE.
5. JlaHo ob1iee ypaBHEHHE MPsIMON  —2x +3y —5=0. Hamucarb: ypaBHeHHE NPSIMOIi C YIIIOBBIM KO-
3¢ duLMeHTOM; ypaBHEHUE NMPSAMOI B OTpE3Kax; HOPMAIbHOE YPABHEHHUE MPSIMOIA.

YTBepxkaeHo Ha 3acenanuu kadeapsl mareMatuku « 03» 05 2024 r., mpotokon Ne 10

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

Ji1g mpoBeieHNs MPOMEKYTOUHOT'O KOHTPOJISl 3HAHUHM CTYJICHTOB B AMCTaHIIMOHHOM (hopmare
B pa3palboTaHHbIX Kadenpoil «MareMaTuka» OHIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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