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4

1 Henn, 3a1a4n ¥ NJIAHUPYEMble pe3yJbTaThbl 00y4eHHs 0 TUCHUIINHE

K nensm ocBoenus nucturiuHbl «JIuHeiHas anreOpay clieyeT OTHECTH:

- OCBOEHHME O0Y4YaIONIMMHUCS OCHOBHBIX MOHSTHH, METO/I0B, (POPMUPYIOMIHMX OOIIYI0 Ma-
TEMaTUYECKYIO IIOJArOTOBKY, HEOOXOAUMYIO JUIsl YCIIEHUIHOIO PeIIeHUs IPUKIAJHbIX 3a1a4;

- ¢opmupoBaHue y oOydarommxcs TpedyemMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIO-
IIMX €ro HalpaBJICHUIO MOATOTOBKU U 00ECIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIH-
Ke TpyJa.

K 3agauam ocBoeHus aucuuIuinHbl «JInHeliHas anredpay ciieayeT OTHECTH:

- BOCIIUTaHUE y 00ydJaronmxcs o0Ieil MaTeMaTu4ecKoi KyJabTypbl;

- IproOpeTeHrne 00yJaoIUMKCs IUPOKOro KPyra MaTeMaTU4YeCKUX 3HAHUN, YMEHUH U
HaBBIKOB;

- Pa3BUTHE CIIOCOOHOCTU O0YYAIOLIMXCSA K UHAYKTUBHOMY U J€AYKTUBHOMY MBIIIICHUIO
HapsIy C pa3BUTHEM MaTeMaTHYECKOW WHTYHUIIHH;

- (opMHpoBaHUE y O0YyYaroIMXCS HABBIKOB CAaMOCTOSITEILHOTO M3Y4EHUs y4eOHOH u
HAYYHOH JTUTEpaTyphl, COASpKAIIEH MaTeMaTUIECKHE CBEICHUS U PE3yIIbTAThI;

- IOATOTOBKY O0YyYaroIuXcs K JeSITeIbHOCTH B COOTBETCTBUM C KBaTM(PUKALIMOHHOM Xa-
PaKTepUCTHKON OakallaBpa IO HAlpaBJICHUIO, B TOM 4Kcie (GOPMHPOBAHNE YMEHHUI HCIIOJIB30-
BaTh OCBOEHHBIE MAaTEMaTHYECKUE METO/Ibl B MPO(PECCHOHANBHOM JeSTENbHOCTH.

IInanupyemble pe3yJibTaThl 00y4eHHs 110 JUCHUILINHE

B pe3ynbrare 0CBOGHUS NUCLUILIMHBI 00YYatOLUICs JOIKEH:

3HaTh: OCHOBBI JIMHEHHOM ajreOpbl, HEOOXOAUMBIE JUIsl IOCTAHOBKHU U PELLIEHUS SKOHOMHU-
YECKHX 3a/1a4.

YMeTh: BBIOHpATh AITOPUTM PEUICHUS 3a]1a4d; IPUMEHATh METObl MAaTEMAaTHIECKOTO MO-
JIeTUPOBAHMSI, TEOPETUUECKOTO M SKCIIEPUMEHTAILHOIO UCCIEI0BaHUS Ul PEIeHHs] SKOHOMU-
YEeCKHX 3aja4; aHAJIM3UPOBATh PE3YNIbTaThl PEUICHUS 33a4, TPAaMOTHO O0(OPMIISATH X0/ PEIICHHS
3ajay.

Buiasers: HaBBIKAMU MPUMEHEHHSI COBPEMEHHOTO MAaTEMaTHIYECKOTO HHCTPYMEHTAPHS IS
pelIeHHs] SKOHOMUYECKUX 3a]1ad.

OO6yuenne no nucuuruinHe «JIuHeliHas anreOpay» HampaBlieHO Ha (GOpMHUPOBaHUE Yy 00Y-
YaAIOIIUXCS CIAEAYIOINX KOMIETECHIIHM:

Koa n HauMeHOBaHNe KOMIIETeHIUIH HH}II/IKaTopr JOCTHKCHUA KOMIICTCHIIUHN

VYK-1. CnocobeH ocymecTBisITh mouck, kpu- | UYK-1.1. Ananusupyer 3amady, BBIIENSS €€
TUYECKUN aHalIu3 M CHHTEe3 HUH(pOpMaluy, | 6a30Bble COCTABISAIOLINE

IPUMEHATHh CUCTEMHBbIN noaxon ans pemenus | UYK-1.2. OcymecTBiaseT MOUCK, KPUTHUECKU
MOCTaBJIEHHBIX 3aja4 OIlCHMBaeT, 00O0OILIaeT, CUCTEMATU3UPYET U
pamwXupyeT HUHpOpMaLuio, Tpedyemyro A
pelIeHUs TOCTABICHHON 3a/1a4n

NVYK-1.3. PaccMaTpuBaeT U npeyiaracT pamu-
OHAJIbHBIE BapUaHThl PEIICHUS IMOCTABJIEHHOM
3aJ1a4M, HCIIOJIb3YSl CUCTEMHBINH MOAXOJ, KpH-
TUYECKH OLIEHHWBAET MX JOCTOMHCTBA U HEMIO-
CTaTKU

2 MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Hucuunnuna «JIuneinast anreGpa» K oTHOCUTCS K oOs3arenbHOM yactu bioka 1 «J/luc-
[UTUTMHBI (MOAYJIH)» U BXOAUT B MOJYJb «MaTeMaTnyecKue AUCIUTLITHHBD.

OcBoenne TuCIUIUINHBL «JIMHeHas anredpay 6azupyeTcs Ha MKOoJIbHOM (0011e00paso-
BaTEJIbHOM) Kypce MaTeMaTuku. [[Jist OCBOCHUS TUCIIUILINHBI 00YJarOIIHACs JOKEH 3HATh OC-
HOBHbIE 0a30BbI€ MOHATHSA Kypca alredpbl, FeOMETPUH M Hayall aHaJIK3a.

JIMCUMIUTUHBL, AJ11 KOTOPBIX OCBOEHUE NUCHUIUIHHEI «JInHeiHas anredpa» Heo0X0uMOo
Kak MnpeamecTpyroniee: MateMaTuueckuii aHan3, JKOHOMHUYECKask CTAaTUCTUKA.




3.1.1 OuHo-3a04Has popma 00yUeHUs

3 CrpykTypa u cofepkaHue JUCHHUILIMHBI

OO6m1ast Tpy10€MKOCTh AUCIHUILIUHBI COCTaBisieT 3 3aueTHble enuHuibl (108 gacos).

3.1  Buabl yueOHoO# padoThl U TPY/10€MKOCTh

(mo popmam oOyueHUs)

Ne Bua yae6Hoii paGoThI KoanuecTtBO CemecTpnl
n/n 4acoB 1

1 | AyauTopHble 3aHITHSA 28 28

B TOM YHCIIE:

1.1 | Jlexuuu 14 14
1.2 | CemuHapCcKHe/IPAKTHUECKUE 3aHATHUS 14 14
1.3 | JIaboparopHbIe 3aHATHS - -

2 | CamocTosiTeJIbHAsl padoTa 80 80

3 | [IpomMeskyTOoUHasI aTTeCTAIUS IK3aMeH IK3aMeH

Hroro 108 108

3.2.1 Ogno-3a04Has hopMa 00y4IeHUs

3.2 TemaTuuyeckuil mjaaH H3YyYCHUA TUCHUIIIIMHBI

(mo hopmam 0OyUeHUsI)

TpynoemkocTs, 4yac

AynuTopHasi padora
Camo-
Cemu- JlaGo- | IIpak-
Ne Pa3penni/TeMbl cTosA-
Hapckue/ | parop- | TudYe-
n/n JUCIHHUILINHDBI Bcero JIek- TeJb-
MPaKTH- HBIE cKas
1805051 Has
YeCKHUeE 3aHs- MOJATO-
padora
3aHATUS THA TOBKa
1 Pasnen 1. DneMeHTHI TH-
HENHOM anreopbl
1.1 | Tema 1. Marpuups! u ompe- 5 5 10
NETUTEIN
1.2 | Tema 2.Pemrenne cucrem
JMHEWHBIX alnredpandyeckux 2 2 - - 10
ypaBHEHUH
2 Pasnen 2. DneMeHTEI BEK-
TOPHOU anreOphl.
2.1 | Tema 3. JIunelinsie onepa-
MU HAJl BEKTOPaMH, UX 2 2 - - 10
CBOMCTBA
2.2 | Tema 4. CkansipHoe, BEeK-
TOPHOE U CMEIIaHHOE MPO- 1 1 10
W3BEJICHUS BEKTOPOB, UX
CBOMCTBA.
2.3 | Tema 5. Jluneitasie npo- 1 1 10
CTpaHCTBa
3 Pazgen 3. KomruiekcHeie
YpciIa 1 MHOTOYJIEHBI




3.1 Tema 6. OcoOEHHOCTH KOM-

IUIEKCHBIX YMCE]I U MHOTIO- 2 2 - - 10
YJIEHOB

4 Pasnen 4. Ananutuueckas
TeOMETPHUS

4.1 | Tema 7. Ilpsamble u maocko- 5 5 i i 10
CTH

4.2 | Tema 8. Kpubie 1 moBepX- 5 2 i i 10
HOCTH BTOPOT'O TOPSJIKA.

Hroro 108 14 14 - - 80

3.3 Conep:xxaHue THCUUILIAHBI

Pa3znes 1. JjieMeHTHI JJMHEHHOH aJaredpbl

Beenenue Ilpenmer, 3amaun u coaepkaHue AUCUMILIMHBL. OCHOBHBIE 3Talbl pa3BUTHUS
JucuuIuivHel. CTpyKTypa Kypca, €ro MecTo M pojib B IOJATrOTOBKE OakajiaBpa, CBA3b C IPYTUMHU
JUCLUIINHAMM.

Tema 1. Matpuupl u onpenenutenu. [lonstue marpuiisl. Bunbl matpuil. JleiicTBust Han
MaTputiamMu. Onepanuu HajJ MaTpUllaMu U UX cBoicTBa. OnpenenuTent, X CBOWCTBA U BbIUKC-
nenus. [TonsTusa MUHOpa M anredpanyeckoro AONOJIHEHUs. Pa3noxkeHue onpenesnuTes mo sJe-
MEHTaM CTPOKH WJIM CTOJIOIA. Berumcienue ompeaenurteneid pa3inyHoro mopsaka. OOparHas
MaTpulla ¥ aIFOPUTM €€ BhIYMCIEHUs. DlIeMeHTapHble npeoOpa3oBanus Matpull. [IpuBenenue
MaTpHIIBl K JUArOHATBHOMY WJIHM TpanelueBUIHOMY BUay. MarpuuHas opmMa 3ammucu CuCTeMbl
JUHENHHBIX aaredpandyecKux ypaBHeHUH. PaHr MaTpuiibl.

Tema 2.Pemenue cucreMm JMHEHHBIX anreOpandeckux ypaBHEHHH. CUCTEMbl JTUHEHHBIX
anreOpanyecKuX ypaBHEHUH, OCHOBHBIEC MOHATUA. PellieHne cucreM JMHEHHBIX ypaBHEHHH Me-
tonom Kpamepa, metomom obGparHoii Matpuiiel, metogoM ['aycca. Teopema Kponekepa — Ka-
nesy. Pemenne mponsBOJIBHBIX CHUCTEM JIMHEHHBIX ypaBHEHMHM MeTonoMm ['aycca. Pemenue on-
HOPOJHBIX CHCTEM JIMHEWHBIX ypaBHEHHMU. Kputepnii CylecTBOBaHUsS HETPHUBHAIBHBIX pEIlE-
HUM.

Pa3nea 2. DjieMeHTBHI BeKTOPHOI ajredpbl

Tema 3. JIuHeiiHble omepauuu HaJl BEKTOpaMH, MX CBOMCTBaA. JIMHeiHble KOMOMHAIUH
BEKTOpPOB. JIMHENHAas 3aBUCUMOCTb M HE3aBUCUMOCTH BEKTOpPOB. ba3zWc CHUCTEMBI BEKTOPOB.
EnnHCTBEHHOCTD pa3nokeHHs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIH Oa3uc.

Tema 4. CxkansipHoe, BEKTOPHOE M CMEUIaHHOE MPOU3BEIEHUS BEKTOPOB, UX CBOWCTBA.
VYcnoBUsS OpPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOpPOB. BhluncieHne cka-
JSIPHOTO, BEKTOPHOI'O Y CMEIIAHHOTO NPOU3BENCHHUI BEKTOPOB, 33JaHHBIX KOOPJAWHATAMH B Op-
TOHOPMHUPOBAaHHOM 0a3zuce.

Tewma 5. JIunelinble npoctpaHcTBa. [loHsATHE 6a3uca MPOCTPAHCTBA T€OMETPUUECKUX BEK-
TopoB. IIpeoOpazoBaHre MaTpHIbl JUHEHHOTO OIepaTopa MpU mepexonae oT Oasuca Kk Oasucy.
Cob6cTBeHHbIE 3HAaYEHUSI U COOCTBEHHBIE BEKTOPBI MaTPHUIIBIL.

Pa3nen 3. KoMmiekcHble YN CJIA 1 MHOTOYJIEHbI

Tema 6. OcoOOEHHOCTH KOMIIJIEKCHBIX YHACE M MHOrO4WIeHOB. IIOHATHE KOMINIEKCHOTO
yucia. opMbl 3aMCH KOMIUIEKCHBIX uncen. JlelcTBUsS HaJ KOMIUIEKCHBIMU unciiaMu. Gopmyna
Myagpa. M3BneueHne KOpHs n-0¥ MOJIOKUTEIBHON CTENIEHN U3 KOMILIEKCHOTro uncia. Pa3noxe-
HUE MHOTOYICHA Ha MHOXUTeNu. OCHOBHas Teopema anreOphl.

Pa3nea 4. AnanuTnyeckasi reoMeTpus

Cucrembl koopauHar. J[ekapToBbl MPSIMOYTOJIbHBIE KOOPJAMHATHI HA TNIOCKOCTH U B IPO-
crpaHncTse. [loysspHas cucrema KOOpAMHAT.

Tema 7. Ilpsmele n mockocty Pa3nuyHble THUIBI ypaBHEHUM IUIOCKOCTH M YpaBHEHUU




npsiMOM (Ha TUIOCKOCTH U B MPOCTPAHCTBE). BhluncieHne pacCcTOSIHUM MEXKIy JBYMsI TOUKaMH,
TOYKOW M MPSAMOM, TOUKOM M INIOCKOCTBIO. BhIUMCIIEHHE PACCTOAHUS MEXKIAY CKPELIUBAKOLIMMHU-
Csi IpsAMBbIMU. BpluncieHne yrioB MeXay ABYMsS OPSMbIMH, MPSAMOM M IUIOCKOCTBIO, JBYMS
IIJIOCKOCTSIMH.

Tema 8. KpuBble 1 oBepXHOCTH BTOpOro nopsaka Kpuseie BTOporo mopsiaka, ux reo-
METPUYECKUE CBOWCTBA U ypaBHEHHUs. [IpuBeneHne KpuBoi BTOPOro nopska K KAHOHUYECKOMY
BUYy. YpaBHEHUE MMOBEPXHOCTH BTOPOro nopsaka. KanHonnyeckue ypaBHEeHUS CEpbI, ITUIICO-
uja, KoHyca, rurnepoosonaa, mapadoiousa.

3.4  TemaTHKa CeMHHAPCKHUX/MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHI
3.4.1 CemuHapcKue/IPaKTUICCKUE 3aHATHS

Paszpnes 1. JjieMeHTHI JIMHEHHON aJredpbl.

1. Marpuusl, nefictBus Haa MaTpunamu. OnpenenuTenu, X CBOWCTBA U BBIUUCIICHHUE.

2. Pemenue cucreM IMHEHHBIX anreOpandeckux ypaBHeHHH MeTonom Kpamepa, meTo-
JIoM 00paTHOW MaTpulibl, MeTos10M ["aycca.

Pa3neu 2. DjieMeHTBI BeKTOPHOI aJredpbl

3. Jluneiinble onepanuy HaJl BEKTOPAMH, UX CBOICTBA.

4. BplunCIE€HUE CKAJISIPHOTO, BEKTOPHOI'O M CMELIAHHOTO IIPOM3BEIECHUN BEKTOPOB.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUSI MATPHILIBI.

Pa3gea 3. KoMIieKcHbIE YHCIAa U MHOTOYJIEHbI
5. JlelicTBUS HaJ KOMIUICKCHBIMU YuciaaMu. Pa3iioxkeHrne MHOro4wieHa Ha MHOKHTCIIH.

Paznen 4. Anaauruyeckasi reoMeTpus

6. PasnuuHbie THIBI ypaBHEHUH IUIOCKOCTH M TPSMOI HA MJIOCKOCTH U B POCTPAHCTBE.

7. Ilpocreiimue 3a1aud aHAIUTUYECKON reoMeTpuu (BBIYMCICHME PACCTOSIHUHA U yr-
JIOB).

3.4.2 JIaGopaTopHbIe 3aHATHS
He npexycMoTpens! yueOHBIM TIJIaHOM

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYpPCOBBIX padoT)
He npenycMoTpeHs! y4eOHBIM ILIIaHOM

4 Y4yeOHO-MeToaMUYeCKOE H HH(OPMAIIMOHHOE o0ecrieyeHune

4.1 HopmaTuBHble 10kyMeHThI 1 'OCTbI
He npenycMmoTrpensl

4.2 OcHoBHas JquTEpaTypa

1. 3abonorckuit B.C. Jluneiinas anreOpa u aHanuthyeckas reoMeTpusi (yueOHbIH KOM-
ieKc): yuebHoe mocodue, 2-¢ uza. Crep. M.: Mza-so UHOPA-M, 2022. 309 c. (Bsiciiee o6pa-
30BaHue: OakaaBpuar).

2. Cuporuna U.K. JluneitHas anreOpa W aHaJIMTUYECKas T€OMETPHS: MHTEPAKTHBHBIN
Kypc: yue6Hoe mocodue s By3oB. CII0, M3n-Bo Jlans, 2022. 180 c.

3. Kpewmep, H.II. Jluneiinas anreOpa: Yy4eOHMK W TNPAaKTUKyM sl BYy30B /
H. 1II. Kpemep, M. H. ®punman, 1. M. Tpummn ; nox penaknueidd H. I11. Kpemepa. — 3-e u3j.,
ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2024. — 422 c. — (Briciiee o6pa3oBanue). —
ISBN 978-5-534-08547-1. — Tekcr : anekrpoHHsbiid // OOpazoBatenbHas miardopma HOpaiit
[caitt]. — URL.: https://urait.ru/bcode/535848 (marta obpamienus: 26.11.2024).



https://urait.ru/bcode/535848

4.3 JlonoTHUTEIbHAS JINTEpaTypa

1. Kpartkwuii Kypc BeIcHIe MaTeMaTUKU [ DNEeKTpOHHBIN pecypc]: yueb. - DNeKTpoH. JaH. -
Mocksa: JlamkoB u K, 2017. - 510 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/93522.
- 3ari1. ¢ ’Kpana.] .

2. 3y6koB B.I'., JIsxoBckuii B.A., Mapteineako A.U., Munocues B.b., ITymkaps E.A.
Kypc mMatemaTuku Ui TEXHWYECKMX BBICHIMX y4deOHbIX 3aBeneHwil. Yactu 1-4. M.: MI'1Y,
2012. 400 sk3.

3. Unbun B.A., [To3usk D.I'. Ananutuueckast reometpusi. M.: Hayka. ['maB.pen-us ¢puzu-
Ko-MaTeM.JIuT-pbl, 1988. 224 c. 4. beknemuiies, [[.B. Pemenne 3a1a4 U3 Kypca aHAIMTUYECKOU
TEOMETPHUH U JTUHEHHOU anreOpsl [DneKTpoHHBIA pecypc]: y4el. mocobue - DIeKTpOoH. AaH. -
Mocksa: ®usmatiur, 2014. - 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632.
- 3ar1. ¢ ’Kpana. ]

4. Tonenray3z b.P. Bricias matematuka. MHTErpanpHoe ucunciaeHue (QYyHKIHA OTHOMN
nepeMeHHoi. YuebHoe nmocobue. - dnekrpocrans, 1T MUCuC, 2011. - 130 c.

5. ynuukosa T.B., KapaBaesa H.H.Briciias matemaruka. Paznen: Ananurudeckas reo-
metpus (MeToamueckoe mocodue Ne 952) - Onekrpocrans: [T MUCuC, 2008.- 68 c.

6. KapaBaeBa H.H., [lomoBa M.A. Briciras matemaruka. Paznensr: KommiekcHbie uncia.
Juddepenumansubie ypasaenus. Psagpl. - OITM MUCuC, TV, 2005. - 119 c.

4.4 JnexkTpoHHBbIE 00pa3oBaTe/bHbIE PECYPChI
1. DOP Jluneiinas u BekTopHas airedpa https://online.mospolytech.ru/course/view.php?id=3368
2. DOP AHanutnyeckas reoMeTpHs
https://online.mospolytech.ru/local/crw/course.php?id=2843
3. DOP Jluneitnas anreOpa u aHATUTHYECKAs TEOMETPHSI TUTUYECKAst TEOMETPHUS
https://online.mospolytech.ru/course/view.php?id=462
4. Hayunas snektponHas oubnmnoreka «KUBEPJIEHUHKA» (www.cyberleninka.ru )
HanunonanbsHast snexktpontas oubnmmuorexa (HOB) (https://rusneb.ru/)
O6pasosatenbHas mwiatdopma FOPAUT (www.urait.ru)
OBC «IPR SMART» (https://www.iprbookshop.ru/)
DreKTpoHHO-OnbMoTeuHast crcteMa «Jlanpy (https://e.lanbook.com/)

O No O

4.5 JInueH3noHHOe U cBOOOIHO pacnpocTpaHsieMoe POrpaMMHoe odecrieyeHne
1. Onepannonnast cucrema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-
612508131616
2. Oducueie npunoxenus, Microsoft Office 2013 (unu Huxe) — Microsoft Open License. Jlu-
nensus Ne 61984042
3. Microsoft Project 2013 Stadart 32- bit/x64 Russian.
4. Antusupychoe I1O Avast (GecriaTHast Bepcusi)

4.6 CoBpeMeHHBbIEe IPO(deccHOHATbHBbIE 0a3bl JAHHBIX U HHGOPMALMOHHBIE CIIPa-
BOYHbBbIE CUCTEMBbI
1. OGuiepoccuiickuii MaTeMaTHUeCKui mopran http://www.mathnet.ru/
2.00pa3oBareNbHbI MaTeMaTHYeCKni caldT Exponenta.ru
https://moeobrazovanie.ru/partners/Exponenta
3. Briciras MaTemaTHKa, 5KOHOMETpHKa, 3aaun, pemenus Kysuernos, Uynaecenko, PsaOyniko
https://ww.reshebnik.ru/
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5 MarepuajJbHO-TeXHHYECKOe o0ecnieyeHne

HaunMeHoBaHHe crielMAJILHBIX IIOMe- OCHaIEHHOCTD CNIEeMHATLHBIX OMEIEeHUH U
INEeHUH ¥ MOMeleHH i JIT CAaMOCTO%- NOMelleHU 1151 CAMOCTOATEIbHOI PadoThI
TeJbHOI padoThl

YueOHast ayquropus JeKuuoHHoro Tuna | KomriekT me0enu, nepeHOCHOH My IbTUMETUii-
Ne 1501, yue6H0-1a00paTOpHBIi KOPIYC | Hpif KOMILIEKC (IPOEKIIMOHHBIHN 3KpaH, IPOEKTOP,

HOYTOYK)

VYueOHast aymuTopus Ui 3aHATHIA ceMu- | KomriekT Me6enu, mepeHOCHON MyIbTHME TN~

Hapckoro tumna Ne 1401, yyebno- HbIH KOMILIEKC (IIPOEKIIMOHHBIA 5KpaH, IPOEKTOP,
1ab0paTOPHEI KOpITyC HOYTOYK)

6 MeToauyeckne peKOMeHIAINU

6.1 MeToanuyeckne peKOMeHIALUH ISl PeNoIaBaTeJisi 10 OPraHU3aluu 00yYeHust

[Ipexxne Bcero, mpemojaBaTellio CIeIyeT OOpaTUTh BHHUMAaHHE CTYIACHTOB Ha TO, YTO
MPAKTUYECKH BECh M3y4aeMblil MU MaTepHall He TpeOyeT Kakoi-mnbo crenuanbHOM (JIOTOTHH-
TEIHHON) TIOJTOTOBKH ¥ BIIOJTHE MOXET OBITh YCIICITHO U3Y4YeH, €CIIH CTYACHTHI OyIyT IMOCEIIaTh
3aHATHUS, CBOCBPEMEHHO BBINTOIHATh JIOMAITHUE 3a/IaHUsI U TT0JIh30BaThCs (TIPU HEOOXOIUMOCTH)
CHCTEMOM TJIaHOBBIX KOHCYJIbTALUM B TEYEHUE KAXKIOTO CEMECTPA.

Bomenime B kypc MaTeMaTHKU pa3zelibl SBISIOTCS KIACCUYECKUMHE, B TO K€ BPeMsl OHU
MPaKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE PACIPOCTPAaHEHHUE IS PEIIEHUs Pa3HO-
ro poja 3a/a4 BHYTPU caMOW MaTeMaTHKU U MPHUKJIAIHBIX 3a1ad. MIX ocBOoeHHE MOMOXKET CTY-
JIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SCHO CTPOUTH YCTHYIO M NMUCHMEHHYIO PEUb,
YCIENIHO MPUMEHATh HAKOTIJICHHBIC 3HAHUS B TPO(ECCUOHATTEHOU IS TEIBHOCTH.

HeobOxomuMo ¢ camoro Havasa 3aHATHNA PEKOMEHIO0BATh CTYJCHTaM OCHOBHYIO H JOIIOJI-
HUTEJIBHYIO JTUTEPATYypPy, a B KOHIIE CEMECTpa JaTh CHUCOK BOMPOCOB ISl TOJTOTOBKHU K dK3aMme-
Hy. Ha nepBoM 3aHSITHN MO JUCHUIUIMHE CIIEAYeT 0053aTelIbHO TPOMH(DOPMUPOBATH CTYJIECHTOB
0 BUjie ¥ opMe MPOMEKYTOUHOM aTTecTalluy M0 AUCIUILINHE, CPOKaX €€ MPOBEACHUS, YCIOBU-
SIX JIOMYCKa K IPOMEXYTOYHOM aTTeCTalllu, MPUMEHSIEMBIX BUAX MPOMEKYTOYHOTO KOHTPOJIS.

N3noxeHnne TeOpeTUUECKOro MaTepHalia JOJDKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puMepamu, THIATeIIbHO OTOOPaHHBIMU MPETIOAaBaTEIeM TaK, YTOOBI TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PEUICHUU 337a4l HE OTBJIEKAIM OT IJIaBHOT'O: OCMBICIEHUS UJEU U CYTH MpPUME-
HsAeMBbIX MeTOJI0B. ClielyeT BCer/ia yKa3blBaTh MPUMEPHI MTPAKTUUECKOTO MMPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHHH U HOpMyIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPETOIaBaTEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMsl Ha MEPUOJAMYECKOE BBIMOJIHEHUE CTYJCHTaMH HEOOIBIIONW CaMOCTOs-
TETBHON pabOThl B ayJTUTOPUH JIJISi TIPOBEPKU YCBOCHHS U3JIOKEHHOTO matepuana. [Ipemonasa-
TeNb, BEAYIIUNA MPAKTUYECKUE 3aHATHSA, JOJHKEH COTJIACOBBIBATH Y4eOHO-TEMaTHYECKHIl TUIaH
3aHATUH C JIEKTOPOM, HCIIOIh30BaTh €IUHYIO CHCTeMy oOo3HaueHui. [IpenomaBarento ciemyer
MO0OWBATHCS CHCTEMAaTUYECKOW HENMPEPBIBHON pabOTHI CTYJEHTOB B TeueHue ceMmectpa. CTyneHT
JIOJDKEH OIMYIIAaTh 3aWHTEPECOBAHHOCTH MPETOaBaTENsl B TOCTHKEHUN KOHEYHOTO pe3ysbTaTa:
B MPUOOPETEHNH O00YYAIONTUMUCS MTPOYHBIX 3HAHWN, YMEHHUH U BIAJCHUS HAKOIUICHHOW MH(OP-
MaIluen JIsl pemeHus 3a1a49 B MpoPECCHOHATBHON eATETLHOCTH.

6.2 MeTtoanyecKkue yKa3aHus JJIs 00y4aKOUIMXCS 10 OCBOEHUIO THCIHMIIJIMH

Paznen 1. DnemeHTHl TUHEWHOM anreOpsl, TemMa «Marpuibl U onpenenutenn». [pexae
BCETO, CTYACHT JODKCH TMOHSTH, UTO MaTpUIla — 3TO Tabiauma yucen (MpuveM 3Ta Talbiauia Mo-
KeT UMEeTh OJIMHAKOBOE YHUCJIO CTPOK U CTOJOLOB, a MOXKET OBITh U MPSIMOYTOJIBHOM), a onpee-
JIUTEIb- 3TO YHMCIIO, 3alMChIBAEMOE B BUJIE KBAJAPAaTHOW TaOIUIbl, TO €CTh OINpPENEIUTENH CyIlle-
CTBYIOT TOJIBKO Yy KBaJpaTHbIX Marpuil. Creayer oOpaTuTh 0co0O€ BHUMAaHUE Ha OIEPaLUI0
YMHOXEHHS IPSIMOYTOJIbHBIX MAaTPHI] ¥ TOHATh, KAKUM MOJy4daeTcs MOPsA0K MAaTPHUIbl — IPOU3-
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BeZieHUsl. OCOOEHHOCTh MaTpHI] TAK)KE COCTOUT B TOM, YTO MPOM3BEIEHUE MATPUI] HE MepecTa-
HOBOYHO, TO ecTb AB # BA .Cnenyer 00s3aTenbHO YOSIUTHCS B 9TOM, PEIIUB COOTBETCTBYIO-
HI1e 3a/1a4H.

BaxHbIM siBiIsieTcsl MoHsATHE 00paTHOW MaTpuubl. Hamo 3HaTh yciaoBHE CyIIeCTBOBAHUS
0o0paTHON MaTpHIBl U AIrOpUTM ee noctpoeHus. [locie ee BbruMcaeHUS Lenecoo0pa3Ho AenaTh
IIPOBEPKY NPABWIBHOCTH PELLEHUS, BHIIIOJHUB onepannto ymMmHoxkeHust A —1A = E (noimxHa 1o-
JYYUTHCS €IMHUYHAS MAaTPULIA).

[Ipu u3zydenuun onpenenurenei Hal0 YETKO YCBOUThH MOHITHUS MUHOpPA, allre0paniecKoro
JIOTIOJIHEHHUS], 3HaTh MHOTOYHCIIEHHBIE CBOMCTBA onpenenurens. /s 0ocBOGHUsI TEXHUKU BbIYMC-
JICHUS OTpeAeNuTeNel 1eaecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN OMpPENEIUTENb BbIIIE TPETHErO
HOPS/IKA, PACKPBITh €r0 Pa3iIMYHBIMU CHOCOOAMH, MPUMEHSS Pa3I0KEHHUE U MO0 CTPOKAM H TI0
crosioriam. OOpaTuTe BHUMaHHUE, KaKW€ CTPOKU (CTOJIOIBI) MPEANOYTUTEIbHEE BBIOMPATH IS
PaCKpPBITUSI ONIPEIICITUTENS, YTOOBI YIIPOCTUTH €ro BhrauciacHue. Oco0eHHO 3P PEKTUBHO BBHIYHC-
JICHHE OIpEeNeIUTeNsl ¢ MOMOUIbI0 AJEMEHTAapHbIX MpeoOpa3oBaHUil, MPUBOAAIIUX €ro K Tpe-
YrOJIbBHOMY BUJLY.

[Ipu u3zydeHuu perieHuil cucteM JTMHEHHBIX anredpanyeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMAaHHE, IPEXKIE BCETO, HA MOHATUE PELICHUS] CUCTEMBI U YCJIOBUSI CYILIECTBOBAHUS pe-
[IEHUH B 3aBUCUMOCTH OT COOTHOILIEHHUS MEX]y PAHTOM MAaTPHIIbl, PAHTOM PaCHIMPEHHON MaT-
ULl CUCTEMBI U YMCIIOM HEU3BECTHBIX U ypaBHEHHH. OOpaTUTe BHUMaHUE Ha YCIOBUS MpUMe-
Henust popmyn Kpamepa u merona o6parHoit MaTpuibl. BHuMarenbHO pazdepure mpumMepsl pe-
IIEHUsI IPOU3BOJIBHBIX CUCTEM JIMHEMHBIX alreOpanyeckux ypaBHeHUll metoqoM ['aycca (BBeae-
Hue 0a3UCHBIX U CBOOOIHBIX TEPEMEHHBIX).

Paznen2. DnemenTsl BekTOpHOU anreOpsl. [Ipu u3yyeHun naHHoON Tembl 0OpaTUTE BHU-
MaHUE Ha JMHEWHbIE ONepaliy HajJ BEKTOpaMH, Ha MOHSTHUS JIMHEHHOW HE3aBUCUMOCTU U JIHU-
HEWHOI 3aBHCHMOCTH BEKTOPOB, Ha (yHIAMEHTAJILHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPaH-
CTBa (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3oKEHUE BEKTOpa Mo 0a3ucy. 3HaTh ONpeeieHue,
F€OMETPUUECKHUE CBOMCTBA CKAJIIPHOT0, BEKTOPHOI'O U CMELIAHHOTO IPOU3BEIECHUS BEKTOPOB,
dbopMyIbI 1711 UX BBIYMCICHUS B BEKTOPHOW M B KOOpAMHATHOU (opme. OOsA3aTeNnbHO 3HATH U
YMETb MIPOBEPATH YCIOBHS OPTOrOHATBHOCTH, KOJUIMHEAPHOCTH U KOMIIAHAPHOCTH BEKTOPOB.

Pa3nen 3. KOMIUIEKCHBIE YKCIa U MHOTOWIEHBl. B 3TOM paszene, mpexae Bcero, Halo
HOHSTh, YTO KOMIUIEKCHOE YHCJIO SIBUJIOCH PACIIMPEHHEM MOHSTHS JIEHCTBUTENBHBIX YHCET,
3HaTh ONpeJesieHHne U TpH (HOPMBI 3alUCH KOMIUIEKCHOTO 4Mcia (anreOpandyeckyro, TPUTOHO-
METPUYECKYIO M TOKAa3aTeJbHYIO), TEOMETPUUYECKYIO MHTEPIIPETALNIO KOMIUIEKCHOTO YMCcia U
B3aMMHO-OJJHO3HAYHOE COOTBETCTBUE MEX1Y MHOKECTBOM KOMIIJIEKCHBIX YHCENI U MHOKECTBOM
TOYEK KOMIUIEKCHOM IJIOCKOCTH. 3HaTh opmyny Ditniepa. KommiiekcHbie 4rciia MOKHO H300-
pakaTh C MOMOIIBIO BEKTOPOB HAa KOMIUIEKCHOH IuiockocTu. [loaToMy omepanuu cioxeHus u
BBIYMTAHUS KOMITJICKCHBIX YUCENI MOTYT OBITh CBEJICHBI K ONEPAlUSM CIIOKCHUS M BBIYUTAHUS
COOTBETCTBYIOIIUX BEKTOPOB. Haso 3HATh U yMETh BBHIMOIHATH ONEpaIli YMHOKEHUS, JeNIeHus,
BO3BEJICHUS B MOJIOKUTENIBbHYIO CTENIEHb KOMITJIEKCHBIX YMCEJl, 3alIMCAHHBIX B TPUTOHOMETpHYe-
CKOM (opme, U3BICUCHHUS KOPHS N-OW CTENEHU M3 KOMIUIEKCHOro umcia. Ciemyer oOpaTtuTh
BHHMaHUE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YMCEJ SBJISETCS 3aMKHYTBIM, TO €CTh JH00ast
anreOpandeckas omnepamusi HaJ KOMIUIEKCHBIMH YHCIAMU HE BBIBOJUT 3a TpEeNibl 00IacTh
KOMIUIEKCHBIX 4Hcesl. Hajo 3HaTh paznuyHble BUIBI PA3JIOKEHHUS MHOTOUYIEHA HAa MHOKUTEIH
JUTSL CITy4aeB, KOTJa Cpelr KOpHEH MHOrO4YJIeHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOpPHHU.
OTu cBefieHUs OyqyT UCIOB30BaThCS, HAIPUMED, B MHTETPAJIbHOM HCUYHCIEHUU MPU BBIYUCIIE-
HUU MHTETPAjoB OT APOOHO-PAIIMOHANBHBIX (PYHKIMN, MPU PEHICHUU JIMHEHHBIX OJHOPOTHBIX
mubdepeHIMATBHBIX YpaBHEHHUH N-TO MOPSAKA C MOCTOSHHBIMU KO3 QULIneHTaMU.

Paznend4. Ananutnueckas reometpus. [Ipy u3ydeHnn aHaTUTHYECKOW Te@OMETPUU CIETy-
€T, MIPEXKJIe BCEro, MOHITh, YTO €€ 3a/ladeil ABIAETCS U3yuyeHUE reOMETPUUYECKHX OOBEKTOB MPHU
MIOMOIIIM AaHAIUTHYECKUX METOAOB ajareOpbl M MaTeMaTHUecKOro aHaimu3a. B ocHoBe Takoro
MOJX0/1a JIEKUT METOJ KOOPJAMHAT, BIIEPBbIE CHCTEMAaTUYECKU TpuMeHeHHbI P. [lexkaprom. Oc-
HOBHbBIE TIOHATHS T€OMETpUHU (TOUKa, MpsMasi, TUIOCKOCTD) SBISIOTCS HEOINPEeAeIsIeMbIMU, U TS
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UX OMUCAHMS MPUMEHSETCS aKCUOMATUYECKUN METOJ, MO3BOJISIONINI YCTAHOBUTH B3aMMHO OJI-
HO3HAYHOE COOTBETCTBHUE MEXKY MHOKECTBOM TOUEK MPSIMOM U MHOXKECTBOM JIEHUCTBUTEIBHBIX
yHcell U, TAKUM 00pa3oM, BBECTH CHCTeMY KoopauHaT. Ha/o 4eTko yCBOUTH pa3iuyHble (GOPMbI
YpaBHEHHMI NPSAMOW M TUIOCKOCTH YMETh HEPeXOAUTh OT oxHOU (opmbl K npyroil. Cremyer
OCMBICJIUTh U YCHEIIHO MPUMEHSTh PEHICHHs] KIIACCUYECKUX 3aau aHATUTUYECKO Te€OMETPUH O
B3alMHOM PacCIIOJIO’KEHUU IMPSIMBIX U IUIOCKOCTEH, YMETh ONPEAEIATh YIJIbl U PACCTOSTHUS MEX-
Iy Pa3IMYHBIMA F€OMETPUUYECKUMH OOBEKTaAMHU.

OTMeTUM B 3aKIIIOYEHHE, YTO YCIICIIHOE M3Y4YeHHE AMCUUILUIMHBI «JIuHelnas anreOpay,
npuoOpeTeHue HeOOXOAMMBIX KOMIIETEHIIMH, YMEHUN U HAaBBIKOB BIIAQJICHHS MAaT€eMaTHUYECKUM
anmapaTtoM TpeOyeT OT CTYJICHTOB OOJBIION caMOCTOSATENbHON paboThl. OOpaTUTE BHUMAaHUE,
YTO KOJMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOATEIbHYIO padOTy B COOTBETCTBUHU C YYEOHBIM
IUIaHOM, OOJIBLIIE YKCIIa YacOB, OTBOJMMBIX HA BCE BUIBI AyIUTOPHBIX 3aHATHH.

Memoouueckue ykazanus OJisi 00y4aOWUXcsi O OPLAHUIAYUL CAMOCTOSMENbHOU PAOOmbl

CamocrosarenbHas paboTa 00y4yaromIMXCsl HalpaBlieHA HA CaMOCTOSITEIbHOE H3YydeHHUE
OTJIeIbHON TeMBbI Y4eOHOM aucuuIuinabl. CaMocTosATenbHas paboTa SBIeTCs 0053aTeNbHON IS
KaX/I0r0 oOydaromierocs, ee o0beM ompenensercs yueOHbIM IuiaHoM. llpu camoctositensHON
paboTe CTyIeHT B3aUMOJICHCTBYET C PEKOMEHIOBaHHBIMU MaTepHallaMy MPU Y4acTUHU Mpenoia-
BaTessl B BUJIE KOHCYJIbTAIUN. J{J1s1 BHITTOJTHEHHUS] CAMOCTOSITEIbHONU pabOThI MPEyCMOTPEHO Me-
TOJMUYECKOE ObecreueHrne. DIEKTPOHHO-OMOIMOTEUYHON cHcTeMa (DJICKTPOHHAsT OMOIHOTEKA)
o0ecreynBaeT BO3MOKHOCTh MHIMBHIYyaTbHOTO JOCTYNA Ka)XIOTO O0yYaromerocs u3 0ol
TOYKH, B KOTOPOIl UMeeTCsl IOCTYII K ceTu MHTepHerT.

7 @DoHJ O1LIEHOYHBIX Cpeacre

7.1 MeToabI KOHTPO.ISl M OLLCHUBAHUSA Pe3y/IbTATOB 00y4eHMs
B npornecce 00yueHus: HCHONB3YIOTCS CIEIYIOLINE OLEHOUHbIE (POPMBI CAMOCTOSITEIBHOM pa-
0O0ThI CTYJICHTOB, OLICHOYHbIE CPEACTBA TEKYIIEro KOHTPOJI YCIIEBAEMOCTH M MPOMEXYTOUHBIX aT-
TECTALNN:
1. Tekymuii KOHTPOJIb: KOHTPOJIbHAs paboTa, pelIeHue 3a/1a4 Ha MPaAKTHUYECKUX 3aHATHUSIX
2. IPOMEXYTOUHBII KOHTPOJIb: IK3aAMEH.

7.2 llkana U KPUTEPUH OLCHUBAHHUS Pe3yJIbTATOB 00y4YeHH

7.2.1. Kputepun OneHKH 0TBETa HA IK3aMeHe

ITpomesxyTouHas arTecTanus oOydaromuxcs B popMe 3K3aMeHa MPOBOJUTCS IO pe3yib-
TaTaM BBINOJHEHUS BCEX BUJOB YUEOHOH pabOThI, NPEIYyCMOTPEHHBIX YU€OHBIM IIJIAHOM I10 JaH-
HOM JMCLMIUIMHE, IIPU 3TOM YYHUTBIBAIOTCS PE3YJIBTATHl TEKYILIETO KOHTPOJSA YCIIEBAEMOCTH B
TedeHue cemectpa. OleHKa CTEeNeHU JOCTHXKEHUS 00y4arolUMUCs TUIaHUPYEMbIX pe3yJIbTaToOB
0o0y4YeHMsI 10 JUCLMILIMHE MPOBOAUTCS MPENOAaBaTesIeM, BEIYIIUM 3aHATHUS 0 JUCLMILIMHE
METOJIOM SKCIIEPTHON OLEHKH.

K mpoMexyTouHO# aTTecTanyy JOMYCKAITCS TOIBKO CTYIEHTHI, BBIIIOJIHUBIINE BCE BU-
Iibl yueOHOU paboThl, MpeAyCMOTpEHHBIE pabouel MporpaMMoil Mo AUCHUILIINHE.

Ilo nToram npomMe;KyTO4HON aTTeCTAalUy M0 JUCLUIUIMHE BBICTABISETCS OLIEHKA «OTJINY-
HO», «XOpOoLIO», KyAOBJIICTBOPUTCIBHO» NI «HCYAOBJICTBOPUTCIBHO».

«5» (OTJMYHO): O0yyarouuiicss NEMOHCTPUPYET CHUCTEMHBIE TEOPETHYECKHE 3HaHUf,
IIPAKTUYECKHE HAaBBIKM PEILECHUS 3a]ad, BIaJceT TEPMUHAMHU, JEJIA€T apIyMEHTUPOBAHHBIE BBI-
BOJIbI, MIOKA3bIBAE€T CBOOOIHOE BJIa/IEHHE MOHOJOTHYECKON PEYbI0 M CIIOCOOHOCTH OBICTPO pea-
TUPOBaTh Ha YTOUHSIOLIUE BOIIPOCHI.

OO6yuaromuiics Ha BLICOKOM YPOBHE BIIAJICET:

CIOCOOHOCTBIO OCYIIECTBIIATh MOUCK, KPUTHUECKUH aHaJIN3 U CUHTE3 UH(OpMAIMH, IPUMEHATh
CHCTEMHBIN TIOAXOJ JUIsl pelIeHUs TocTaBiIeHHbIX 3a1a4 (YK-1).

«4» (Xopoio): oOyyarouHiics 1eMOHCTPUPYET MPOYHbIE TEOPETHUECKUE 3HAHUS, MPaK-
THYECKHE HABBIKM PEIICHHUs 3a4ad, BIAJEET TEPMUHAMHU, JI€JAET apryMEHTUPOBAHHBIE BBIBOJBI,
MOKa3bIBaeT CBOOOIHOE BIIAICHUE MOHOJIOTUYECKOIN Peyblo, HO TMPU ATOM JIeNIaeT HECYIECTBEH-
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HBIE OIIMOKU, KOTOPbIE OBICTPO HCIPABISET CAMOCTOATEIbHO WM NMPH HE3HAUUTEIHHOM KOp-
PEKLIMU IPENOAABATEIIEM.

OO0yuaromuiicst XOpoIIo BJIaJIEeT:
CHOCOOHOCTBIO OCYIIECTBIIATh MOMCK, KPUTHUECKUH aHAJIN3 U CUHTE3 MH(OPMAINH, IPUMEHATh
CHCTEMHBIN TIOAXOJ IS pelIeHUs TTocTaBieHHbIX 3a1a4 (YK-1).

«3» (YA0BJIETBOPUTEILHO): OOYYarOMIUNACS JEMOHCTPUPYET HEriayOOKHe TeopeThde-
CKHE€ 3HaHHUA, MPOSABIAET cliabo cHOopMHpPOBaHHBIC HABBIKM DPELICHUS 3a7ad, HEJIOCTaTOYHOE
yMEHUE JeNaTh apryMEHTHPOBAHHBIE BHIBOJIBI, IOKA3BIBAET HEJOCTATOYHO CBOOOHOE BIIa/ICHUE
MOHOJIOTHYECKOW pEUYbl0, TEPMUHAMHM, JIOTUYHOCTBIO U IOCJIEI0BATEIBHOCTBIO U3JI0KEHUS, Je-
JaeT OMKUOKH, KOTOPBIE MOKET UCIPABUTh TOJBKO MPU KOPPEKLIUU IIPETIOAABATEIIEM.

OOyuaromuiics Ha yJIOBIETBOPUTEILHOM YPOBHE BIIaJICET!
CHOCOOHOCTBIO OCYHIECTBIIATh MOUCK, KPUTHUECKUH aHaJIN3 U CUHTE3 MH(OpMAINH, TPUMEHATh
CHCTEMHBIN TIOAXOJI IS pEelICHUs TIocTaBiIeHHbIX 3a1a4 (YK-1).

«2» (HeyAOBJIETBOPUTEJIBHO): OOYUYAIOMIMNACSA JEMOHCTPUPYET HE3HAHUE TEOpEeTHYe-
CKMX OCHOB NpeIMeTa, OTCYTCTBUE MPAKTHUYECKUX HABBIKOB PEILICHUS 3a/1ay, HE YMEET JIeNaTh
apryMEHTHPOBAaHHBIC BBIBOJIBI, MTOKA3bIBAET cIaboe BiaJeHHE MOHOJIOTUYECKOH peublo, HE Bia-
JIeeT TEPMUHAMHU, TIPOSABIIAET OTCYTCTBUE JIOTUMHOCTU U MOCJIEI0BATEIbHOCTH MPU PELICHUU 3a-
Jlad, JIeJaeT OIMOKU, KOTOPbIE HE MOXET MCIPABUTh Jake MPU KOPPEKLMHU NPEroJaBaTesIeM,
OTKa3bIBAE€TCSI OTBEYATh HA JOTIOJHUTEIbHBIE BOIIPOCHI.

OO0yuaromuiicst He BJIAJICET:
CIIOCOOHOCTBIO OCYILECTBIIATH MOUCK, KPUTUYECKHI aHAIU3 U CHHTE3 WH(OpMaIluU, IPUMEHSIThH
CHCTEMHBIW TIOAXOJ JUIsl PEIICHUs TIOCTaBlIeHHbIX 3a1a4 (YK-1).

7.2.2. Kputepuu oueHKH padoThbl 00y4aKIIEerocss Ha MPAKTUYECKHUX 3aHATHAX

«5» (OTJIMYHO): BBIMOJIHEHBI BCE 3aaHMs, IPEIYyCMOTPEHHBIE MJIAHOM MPAKTUYECKUX 3a-
HATUH, 00ydJaroNmuiics 4eTKo W 0e3 OmMMOOK OTBETHUJ HA BCE KOHTPOJLHBIC BOIPOCHI, AaKTUBHO
paboTall Ha MPAKTUYECKUX 3aHATHSIX.

«4» (XOpOIII0): BHITIOJIHEHBI BCE 3a/IaHUS, MPETyCMOTPEHHBIE TUIAHOM MPAKTUYECKHUX 3a-
HATUH, 00yYaIONIHICS ¢ KOPPEKTUPYIOIIMMH 3aMEYaHUSIMHU MPENOIaBaTENsl OTBETHI Ha BCE KOH-
TPOJIbHBIE BOMIPOCHI, IOCTATOYHO aKTUBHO PadOTall HAa MPAKTUYECKUX 3aHITHSIX.

«3» (yIOBJIETBOPUTENHHO): BBIIIOIHEHBI BCE 3a/IaHUA, MTPEYyCMOTPEHHBIE MIIAHOM TPaK-
TUYECKHUX 3aHATUH, C 3aMEUaHUSIMHU TperofaBaTeis; 00yJaromuics OTBETUII HA BCE KOHTPOJIb-
HbIE BONPOCHI C 3aMEYAHUSIMU.

«2» (HEeyTOBJIETBOPUTEIHLHO): 00YJAIOITUICS HE BBIMOIHUI WJIA BBIMOJIHII HEPABUIHHO
MPaKTUYECKHUE 3a/IaHMs], TPETYCMOTPEHHbBIEC TUIAHOM MPAKTUYECKUX 3aHSATUM; CTYIEHT OTBETUI
Ha KOHTPOJIbHBIE BOIIPOCHI C OIITMOKAMU WUJTM HE OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI.

7.2.3. Kputepum oleHKH KOHTPOJIbHON PadoThl

«5» (OTIMYHO): BBICTABISETCS CTYACHTY, TOKAa3aBIIEMY BCECTOPOHHUE, CUCTEMATHU3UPO-
BaHHbIE, TTTyOOKHE 3HAHHS BOMPOCOB KOHTPOJIBHOW pabOThl M YMEHUE YBEPEHHO MPUMEHSITh UX
Ha MPaKTHUKe MPU PEeUIeHNH KOHKPETHBIX 3a]a4.

«4» (XOpOI1I0): BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, HO JOMYyCKaeT
B pPELLEHUH 3a7a4 HEKOTOPbIe HETOYHOCTH.

«3» (yZIOBIETBOPUTENHHO): BBICTABISETCA CTYACHTY, IMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HaHHM, HEJOCTaTOUYHO MPAaBUIBLHOE HCIOJIb30BaHKE (HOPMYI MPHU pe-
IIEHUH CTAaHAAPTHBIX 3a7ad, HO MPU 3TOM OH BIIJIEET OCHOBHBIMM IOHATHSMU BBIHOCHMBIX Ha
KOHTPOJIbHYIO paboTy TeM, HeOOXOIMMBIMH JJIsl JalibHEHIIEro o0y4yeHUsI U MOXKET MPUMEHSTh
MOJIyYEeHHBIE 3HAHU 110 00pa3ily B CTAHJApTHON CUTYallUH.

«2» (HEyOBIETBOPUTEIBHO): BBICTABIISIETCSA CTYIEHTY, KOTOPBIM HE 3HAaeT OOJbIIel Ya-
CTH OCHOBHOTO COJ/IEp’KaHUSI BBIHOCUMBIX Ha KOHTPOJIBHYIO Pa0OTy BOIIPOCOB TE€M JAMCLHUIUIMHBL,
JIOITyCKaeT rpyOble OMMOKY P PEIIeHUH TUIIOBBIX 3aj1ay.
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7.3 OueHoYHbIE CPeACTBA
7.3.1 Texkyuuii KOHTPOJIb

IpumepHbIie 3aaHUsI 1JIs PEHIEHHST HA MPAKTHYECKHX 3aHATHIX
(bopmupoBanue kommnereHmii YK-1)

Pa3zgea 1. DiieMeHTHI JIMHEHHOH aJredpbl
MaTtpuubl 4 CHCTeMb] THHEHHbIX YPaBHEHHU

1. Haiitu 06paTHYIO0 MaTpUILy /I MATPHIBl A U BBIIOJIHUTH POBEPKY:

1 0 -1 1

01 1 -1
A =

1 0 2 1

0O 0 1 -1
2. Pemuth cuctemy ypaBHeHHH TpeMs criocobamu (o gpopmynam Kpamepa, ¢ momoliiso oopat-
HOM MaTpulbl U MeTO10M [aycca):
6x+3y+52=8
3X+2y+4z=9
4Xx+3y+7z=13

3. Pemnth cucremy ypaBHeHHi MmeToioM ['aycca. Eciu cucrema siBiisieTcst HeonpeaeneHHom,

HaAWTH 00IIIee ¥ OJTHO U3 YaCTHBIX PEIICHUH, a TAKXKe 00IIee PeleHNUe COOTBETCTBYIOMICH OHO-
2X, =X, + X3 =X, =1
5 2X; — X, —3X, =2
POAHOM CUCTEMBIL: 3X1 XX, = _3

2X, +2X, —2X, +5X, =6

Paznes 2. Di1eMeHTBI BEKTOPHOI ajredpbl
1. Jansl nBe BepuinHbl A(4;6) u B(2;-10) tpeyronbarka ABC, a Takxke TOuka nepecedyeHus Bbl-
cot K(2;5). Hanucate ypaBHenue croponsl BC.

2. Beruncnurte IJIOIIaJ1b MapajieaorpaMmMa IMoCTpOCHHOI'0 Ha BEKTOpax a v b:

_ N V2
a=2m-5n,b=m+n,|m| =12, |n|=3, (m, ﬁ)=€.

3. Haiitu Buemnmii yronm A tpeyromsauka ABC, roe A(1; 2;-1), B(0; 2;-5), C(3;-1; 2).

4. Jlanbl BeKTOpsl M 1 N . BBIACHATL — KOJUIMHEAPHKI JIM BEKTOPEI @ U b .

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

5. Jlaubl BekTopbl 8 = {2;3;1}, b = {0; 2;—1}, € = {3;2;1} . Haiitu "Pa.; (axc).

Pa3nen 3. KoMmjiekcHbIe YHCJIAa H MHOTOYJIEHbI
1 Beruucnuts: 1) (3 — 2i) + (5 + 3i);
2) (1 +21)—(3—-1);3)
32-i)y(1-i);
4) (1 +3i) (-7 + 2i);
5 2-1)2;6)(1+2i)3.
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2. Haiitu peuienue ypaBuenwii (X, Y € R):
DA+ix+(2+i)y=5+3i

2) 2x + (L + )(X + y)=7 +i;
B-y+x)A+i)+(x-y)(2+i)=6-3i

Pa3znen 4. AHanuTuyeckasi reoMeTpusi

x—1 z
1. CocraButs YPaBHEHHE TJIOCKOCTH, MPOXOIAILIEH yepe3 npsiMble > T y+2= 6 "
x+4 z—2
2 7T

2. Jlansl Tpu BepmuHbI Tpeyroibauka A(1;2), B(2;-4) u C(3;-7). HaiiTu paccTosHUE OT BEpIIHU-

HBI A J10 BBICOTBI, ONYIIICHHOM 13 BepiIuHbI C.

3. Mansl gse Bepmmnbl A(4;6) u B(2;-10) Tpeyronsauka ABC, a Takke ToUKa IepecedeH s

BbIcoT K(2;5). Hantucate ypaBHenue croponsl BC.

4. Bperaucnouts niomanb TPEYroJIbHUKA, TIOCTPOCHHOI'O HAa BEKTOpPAX a u b_ , €CJIIN

a=3p+q;: b=p-27 ulpl=4 lgl=1. (p7)=7/4,

o 2 2 o
5. Hanucatp YPaBHCHHUE KAaCaTCIIbHOU K OKPYXKHOCTH X +y =1 , IPOXOAAIICH U€PE3 TOUYKY

A(1;0).

IpumepHbIe BAPHAHTHI KOHTPOJILHBIX PadoT
(bopmuposanue komnerenimii YK-1)

Nel
1. HaiiTu 3HaueHus MaTpu4HOro MHOrowieHa F (A)
; . -1 0}
f(x}——x"—3.‘:.“—::.'—3“4—r I
3 )
i -2 0 b 1
3 a0 7 2
2. Haittu PaHI’ MATPHLbI IIPHBCACHHCM K CTYIICHYATOMY BHIAY | 8] 2 6 ”
- — —3
L1 3 13 s
12 1
3. Beiuncinure QPSS IHTE1b IIPHBECACHHEM K CTYIIEHYATOMY BHIAY 3 -5 3
27 -1
1. Haiitu matpuity oopaTHyto naHHoi (a). Pemmnts MatpuuHoe ypaBHeHHe (0)
(12 ! j (1 5 A g
fa] i -5 3 (6] —2 y _[—= 3 3
> 7 -1 -3 4 T
\ J
2. Pemmmte cucremy ypaBHeHHH. YKa3aTh o0lee M OIHO YaCTHOE pelIeHue (a).

Pemnte cuctemy ¢ momoIsro o0paTHoi MaTpullsl u o popmynam Kpamepa (6)
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[4x1 +9x2 —5x3 —8x4 =5 a2 +xs =5
(a) +Tx —2x —4x =4 (0) -5 43y =-7
15? 2 3 4 'i31| 3 3
+5x +x +3x =3 2x +7x —-x =13
[ i 1 i ] I . 3
Ne2
I.. PﬂCIII’ICﬂ'l'h PFJ.'L'ID}‘KEH.HE EEE[‘DPE ;{: jiin] BEIFI"DPHM ;‘;" %1;
x={5,-12,1}, p={1,-3,0}, g={1,-1,1}, 7={0,-1,2}

2. KonnmneapHsl n Bektopel p M g 7

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

2. Jlana nupaMuia ¢ BepIimHaMu B Toukax A1A2A3A4
A1(-2,4,8), A2 (4,-1,2) , A3(-8,7,10) , A4 (-3, 4, -2)
HaiiTu:
a) yrojl Mexay peopamu
0) o0bem mupamuabl A1A2 , A1A4
B) JNTMHY BBICOTHI ONyIIEHHOU Ha rpaHb A1A2 A3
') HAalTH AJMHY MEIUaHbl, IPOBEICHHYIO U3 BEPIIUHBI Al K peOpy A2A3

4. BriuHcIMTE noma/is napajielorpaMMa, NocTpoeHHOIo Ha BeKTopax @ W b oL — yron Mesy
BEKTOPaMH P H g

a=2p+q.b=p-33.  [pl=2. =2, @=".

No3
. Haiitu cyMMy KOMITJIEKCHBIX uucen z1 = 2 — i u z2= —4 + 3i.
. HaliTi mpou3BeieHre KOMIUICKCHBIX Yucen z1= 2 — 31 u z2= —4 + 5i
. Haittu yactHOe z oT nenenuss z1 =3 -2 Haz2 =3 — .
. Permuts ypaBuenue: 3x — (1-1)(x—yi))=2+31,xuy € R.
. Beraucuts —3 z , ecm z =1— 1.
. HaiiTit MOTy/Tb KOMIUTIEKCHBIX uncel z1 = 4 — 3i u z2 = —2-2i.

OOl W —

Neq
1. Haiitu pacctosinue oT Touku Mo 10 tiockoctd (M1M2M3s):
Mo (-9;10; 2), M1 (0;7;-4), M2 (4;8; —1), M3 (-2;1;3)

L [x+y+z-2=0
2. BrinicaTh KAHOHHYECKOE YpaBHEHHE NPAMOiL: 1

x=y=3z+6=0
3. Haiitu Touky nepecedeHUA NPAMOi H IUIOCKOCTH: x-2 _y-3_z+l HX+Yy+2z-9=0.
1 |
4. Haittu Touky P1 cummerpuunyio Touke P orHocurensHo mnpsmoii @ P(0:-1:3)

il

gt

-l oy
1

-1 1
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5.Hanucarb ypaBHEHHE IIJIOCKOCTH (L, MPOXOAIIECH uepe3 TOUKy Mo U nepreHIuKyIsIpHO
npsimoit (M1M2): Mo (3;2;0), M1(4;1;5), M2 (2;-1;4).

3. Haiitn kocuHyc yria Mexay IJIOCKOCTSMU Ol U 012
oa1:3X—-y+3=0,02:Xx-2y+52-10=0

7.3.2 IIpoMexyTo4yHasi aTTeCTAIUSA
IIpumepHbIe BONPOCHI K IK3aMeHYy 110 JucHuILInHe «/InHeiiHas ajareopa»
(bopmuposanue kommnerenimii YK-1)

. MaTpuupbl, TUIIBI MAaTPHILI.

. Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.

. YMHOX€HUE NIPAMOYTOJIbHBIX MaTPHULI.

. MaTtpuuHas ¢opma 3alIUCH CHCTEMbI TUHEHHBIX anreOpandecKux YpaBHCHHM.

. Onpenenurenu U X CBOMCTBA.

. [lonsitue onpenenurens. MUHOpHI U anredpanyeckue T0N0JTHEHUS.

. Cucrembl TMHEMHBIX aNreOpanvyeckux ypaBHEHUH, OCHOBHBIC MOHATHS U OIIPECICHHS.

. IIpaBuno Kpamepa pemieHus: CucteM JIMHERHBIX YPABHEHUM.

. ObparHas MaTpuIa U €€ BEIYUCIEHHUE. Y CIIOBHE CYIIECTBOBaHUS 00pPAaTHOW MaTpHIIbI.

10. Pemenue cucreM JTMHEWHBIX alredpanyeckux ypaBHEHUH METOIOM 00paTHOM MaTPHIbL.

11. Meton lN'aycca perieHust cucteM JTMHEHHBIX YpPaBHEHUH.

12. Pemienue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX YpaBHEHHM MeTo10M [aycca.

13. Panr matpuubl. Teopema Kponekepa — Kaneu.

14. OnHopoaHbIE CUCTEMBI JIMHEMHBIX YpaBHeHUH. Kpurtepuii cyiiecTBOBaHUS HETPUBUAIBHBIX
pelIeHU.

15. TlonsiTue BEKTOpa U JIMHEHHBIE ONEpallii HaJl BEKTOpPaMHU, CBOMCTBA ONepaluil.

16. JIuneitnas koMOUHAIUS BEKTOPOB.

17. JInHeliHast HE3aBUCUMOCTD M JIMHEMHAs 3aBUCUMOCTh T€OMETPUYECKUX BEKTOpOB. Kpurepui
JIMHENHOM 3aBUCUMOCTH.

18. TTonsitue 6a3uca. KoopauHatel BeKTopa.

19. OproHOpMHpOBaHHBIN 6a3uc. Pa3noxeHue BeKTopa 1o BeKTopam Oasuca.

20. YmopsimoueHHasi TporiKa BEKTOPOB.

21. CxanspHoe, BEKTOPHOE U CMELIaHHOE MPOU3BEJIEHHE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0Oa-
3uce.

22. YcnoBusi OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH ¥ KOMIIAHAPHOCTH BEKTOPOB.

23. JInHeliHbIe MPOCTPAHCTBA.

24. Matpuia nepexoja ot 6a3uca kK 0a3ucy.

25. CobcTBEHHBIE BEKTOPBI M COOCTBEHHbIE 3HAYSHUS MaTPHUILIbI.

AHanuThueckas reoMeTpHst

1. Cucrembl koopauHAT. JleKapTOBBI IPAMOYTOJIbHBIE KOOPAMHATHI HA TUIOCKOCTH U B IIPOCTPaH-
CTBE.

2. IlonapHas cucreMa KOOpJUHAT.

3. PasznuuHble TUIIBI YpABHEHUH IIJIOCKOCTH M IPSMOM.

4. BeruncieHne pacCTOSIHUM MEXTy ABYMs TOUKAaMH, TOUKOM U MPSMOM, TOUKOW U MIOCKOCTBIO.
5. Beluncienue paccTosHUS MEXy CKPEUIUBAIOLIIUMUCS MPSIMBIMH.

6. Beruncienue yriaoB MeXAy ABYMsI IPSIMBIMM, IPSIMON U TUIOCKOCTBIO, IByMsI INTIOCKOCTSIMHU.

7. KpuBble BTOPOroO MOPsIIKAa MX TEOMETPUYECKHE CBOWMCTBA U ypaBHeHUs. lIpuBenenue kpuBoit
BTOPOT'0 MOPSAAKA K KAHOHUUECKOMY BUTY.

8. KanoHunueckue ypaBHEHUS AIUIUIICA, THIIEPOOJIbI, TapabOoJIbl.

9. YpaBHEHHE IOBEPXHOCTH BTOPOTO MOPSIIKA.

10. KanoHnueckue ypaBHEHUS Cepbl, SJUIUIICOH]IA, KOHYCOB, TUIIEPOOIONI0B, TapaboIonI0B.

O 00 1 N N B W —
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