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1. Hean, 3a1a4u ¥ UIAHUPYeMble Pe3yJbTAThI 00y4eHUs MO
AUCIHUNJIUHE

K ocHOBHEIM LIEJISIM OCBOCHUS TUCIUIIINHEI «JInHeiiHas anre6pa» CJICAYCT OTHCCTH:

. BOCIIMTAHUE y CTYACHTOB OOIIeH MaTeMaTUUYECKON KyJIbTYpbI;

. npuoOpeTeHue CTyAeHTaMH ILIUPOKOro Kpyra MaTeMaTH4eCKUX 3HAaHUM, yMEHUN U HaBbI-
KOB;

. pa3BUTHE CIIOCOOHOCTHU CTYICHTOB K MHYKTUBHOMY U J€TyKTUBHOMY MBILIUICHUIO HApSIY
C pa3BUTHEM MAaTEMaTU4YECKOW MHTYULINU;

. YMEHHUE CTYACHTaMH pPa3BUBATh HABBIKM CAMOCTOSITEIILHOIO M3y4eHUs yueOHOM U HayYyHOU
JUTEPATYPBL, COAECPKALIEH MATEMAaTUYECKHUE CBEICHMS U PE3YJIbTaThI;

. ¢dbopmHupoBaHUE y CTyJeHTa TpeOyeMoro Habopa KOMIIETEHLUH, COOTBETCTBYIOIUX €ro

HaIPaBJICHUIO MOATOTOBKHU U 00ECTICUMBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.
K ocHOBHBIM 3a71auaM OCBOEHUS JUCHUILTUHEI «JIuHeiHas anreOpa u aHamuTHYECKasi TEOMETPUSD)
CleayeT OTHECTH:

® OCBOCHHE CTYACHTaMHU OCHOBHBIX HOHHTHﬁ, MCTOAOB, (bOpMI/IPYIOHII/IX O6H_IYIO MaTeMaTu-
YCCKYIO ITOATOTOBKY, H€O6XOI[I/IM}’IO AJId YCTICITHOI'O PCIICHMUA ITPUKIIAAHBIX 3a1a4,
® IIOATOTOBKY CTYACHTOB K ACATCIbHOCTU B COOTBETCTBUU C KBaHPI(bHKaHHOHHOfI XapakTe-

PHCTUKOI OakajaBpa o HaIlPaBICHHIO, B TOM YHcie (OPMUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIC MaTEeMaTUYECKHE METOABI B IPO(HECCHOHAIBHON AEATEIbHOCTH.

OO6yuenne mo nucuuruinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpMHUpOBaHHE y 00yUaro-
mmxcs cnenyrommx kommnerennuid B coorserctBun ¢ ®I'OC 09.03.03 «IIpuknagnas uapopma-
THKa», YTBEPKACHHBIN NpuKa3zoM MuHucTepcTBa 00pa3zoBanus 1 Hayku Poccuiickoii deneparuu
oT 19.09.2017 Ne 922.:

Koa u HanMeHoBaHMe KOMIIEeTEHIINHA

NHankaTopbl 10CTHKEHUSI KOMITe-
TEeHIUH

VK-1. CnocobeH ocyniecTBIsATh HOUCK, KpU-
TUYECKUH aHalIu3 U CUHTE3 MHPOpMaIIHH,
MPUMEHSTh CUCTEMHBIN MOJXO0/ JIJIs1 PEMICHUS
MOCTABJICHHBIX 3a71a4

NVYK-1.1. Ananusupyer 3agady, BbIEIASA €€
0a30BbIE COCTABIISAIOLINE

NVYK-1.2. OcyiiecTBisieT NOUCK, KPUTHUECKU
olleHUBaeT, 0000IIaeT, CUCTEeMATU3UPYyeT H
pamwxupyeT uHpopMaluoo, Tpedyemyr Uls
pEelIeHNs TOCTABJIEHHOM 3a/1auu

NVYK-1.3. PaccmarpuBaeT u npeajaraer pa-
IIMOHAJIbHBIE BApHAHThI PELICHMSI IOCTaBJICH-
HOM 3a/1a4M, UCI0JIb3Ysl CUCTEMHBIN MOJIXO0/,
KPUTHUYECKH OLIEHUBAET UX JIOCTOUHCTBA U
HEJ0CTaTKU

OIIK-1. CiocobeH mpuMEeHsITh €CTECTBEHHO-
HAy4YHBIC U OOIICMH)KEHEPHBIE 3HAHUS, ME-
TOABl MATEMATHUYECKOTO aHAJIN3a U MOJIETH-
POBaHUsI, TEOPETUYECKOTO U IKCTIEPUMEH-
TaJIBLHOTO UCCIIEIOBAHMS B IPO(ecCHoHamb-
HOU JEeATEIbHOCTH

MOIIK-1.1. 3HaeT OCHOBHI BEHICIIEH MaTeMa-
THUKH, METOJIbI K MOJIEIIH, IPUMEHSIEMBIC B pa3-
JIMYHBIX 00JIACTAX; OCHOBBI MATEMATHYECKOIO
MOJICIUPOBAHUS, IPUHIUIIBI TOCTPOEHUSI Ma-
TEMaTUYECKUX MOJIETIEH, aITOPUTMBI PEIICHUS
3a1a4 ONTHMH3ALINY;

NOIIK-1.2. YMeeT npuUMeHATh METOABI TUC-
KpEeTHON MaTeMaTHKH, CHCTEMHOTO aHaju3a,




MaTeMaTUYeCKOro MOJAEIUPOBAHUSA Ul HC-
CJIeZIOBaHUS M pa3paboTKU MpodeccHoHalb-
HBIX 337124 U MPOLIECCOB; MPUMEHATh MaTeMa-
THYECKOe OOECTeYeHHe MPU MOJIEIUPOBAHUU
NPUKJIAJHBIX ¥ THPOPMALMOHHBIX IPOIIECCOB.
HOIIK-1.3. Bnageet MmeTo1aMu TeOpeTHye-
CKOT'O ¥ 3KCIIEpUMEHTAILHOTO MCCIIE0OBAHUS
00BEKTOB MPO(PECCHOHATBHOMN NeSTETbHOCTH,
COCTaBJICHUS] MAaTeMaTHYECKUX MoJieNell U pe-
LIEHUS 3a/1a4 JIMHEHHOTO U HEJIMHEWHOTO
IIPOrPaMMUPOBAHUs, a TAKXKE 33]1a4 ONTUMHU-
3a1uu paboTHl C METOJaMH JUCKPETHON MaTe-
MaTHUKH, UCIIOJIb3yEMBIMU IIPU IPOEKTUPOBA-
HUU U pa3paboTke HHPOPMALMOHHBIX CH-
CTEM.

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JluctumiinHa OTHOCHUTCS K o0si3arenbHOU dactu Onoka b1: Moxyns «MaTemaTrnueckue JUCIIH-
IUIMHBD.

B ocnoBHoIl yacTu:

. MareMaTHYeCKUM aHaIu3;

. Maremartnueckas JJOTMKa U TUCKPETHAsI MaTEMaTHKA;

. OcuoBsl UKT.

B uacTu, popmupyemoli yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIEHU!

. OCHOBBI MPOTPAMMUPOBAHUS;

. AJITOPUTMBI U CTPYKTYPBbI TaHHBIX.

3. CTpyKTypa M cojep:KaHue AUCHUTITUHBI

OO01mas TpyJ0eMKOCTh JUCIUTIINHBI COCTABISET 3 3a4eTHbIE eTMHUIIL -108 vacos.

3.1. Buabl yueOHOI padoThl H TPYI0€MKOCTD

3‘;1 Buj y4eonoii padoTnl Koamecrso Cemecrp 1
4acoB
1 | AyauTopHble 3aHATHS 48 48
B ToM uucne:
1.1 | Jlexkuun 16 16
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS 32 32
1.3 | JIabopaTopHble 3aHITHS - -
2 | CamocTosiTe/IbHasl padoTa 60 60
3 | [IpomeskyTOYHAas aTTeCTAUS
9K3aMeH €] 6]
Hroro 108 108




3.2. TemaTuyecKUil MJIaH U3yYeHUs] TUCHUILIAHBI

Pasmemién B npumnoxxenuu 1 k pabodeii mporpamme.

3.3. Conepixanue pa3iesoB TUCHUNITHHDI

BBenenue

[Ipenmer, 3agaun u conepxanue TUCHUTUIMHBL. OCHOBHBIC TAIlbl PA3BUTHUS AUCITUTUIHHBI.
CrpykTypa Kypca, ero MecTo ¥ poJjib B TIOJITOTOBKE OakaaaBpa, CBS3b C IPYTUMH TACIUTIHHAMH.

Pa3nes 1. DiieMeHTBI JIMHEHHOM ajaredpbl

Tema 1. MaTpuubl U onpeaeJTuTe M.

[Honstue matpunel. Buast Mmatpuu. [eiictBus Hag MmaTpunamu. Onepanuy HaJl MaTpULIAMU
U ux cBoiictBa. Omnpenenurenu, uX cBocTBa U BblunuciaeHus. [lonstus MmuHopa u anreOpaunye-
CKOro JonosiHeHus. Pa3nokeHue onpeaenuTess 1o 3JIeMeHTaM CTPOKHU WiId cTosdna. Beraucie-
HUE OIPENEIUTENEH Pa3InYHOrO NOPSAIKA.

OOpatHass MaTpulla U AITOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble MpeoOpa3oBaHMs MaT-
puu. [IpuBeneHne MaTpuIlbl K AMarOHAIBHOMY WM TpanelueBUAHOMY BUIy. MarpuuHas Gpopma
3aMUCH CUCTEMBbI JIMHEHHBIX anre0pandeckux ypaBHeHUi. PaHr maTpuiisl.

Tema 2. Pemnenne cucreM JHHeHHBIX ajJredpanyecKux ypaBHeHHMIi.

CucreMbl IMHEHHBIX alredpanyecKux ypaBHEHUI, OCHOBHBIC MOHATHS. Pernienue cucreM
JUHEHHBIX ypaBHEeHUN MeTo oM Kpamepa, MmeTomoM oOpaTHO MaTpuilsl, MeToioM [ 'aycca. Teo-
pema Kponekepa — Kanemiu. Pemienue npou3BOJIbHBIX CUCTEM JIMHEHHBIX YPAaBHEHUH METOJ0M
I"aycca. Pemienrie 0THOPOHBIX CUCTEM JIMHENHBIX ypaBHEeHUU. KpuTepuii cyiiecTBOBaHUs HETPH-
BHUAJIbHBIX PELICHUH.

Pa3znen 2. DiieMeHTHI BEKTOPHOM ajredpbl

Tema 1. JIuneitapie onepanuu HaJ BEKTOPaAMH, UX CBOWCTBA. JIMHEITHBICE KOMOMHAIINN BEK-
TOpOB. JIMHEWHAsT 3aBUCUMOCTh M HE3aBHCHUMOCTHh BEKTOpOB. basuc cucremsl BekTopoB. Ennn-
CTBEHHOCTH Pa3JIOKEeHHsI BEKTOpa o 6azucy. OpTOHOPMHUPOBAHHBIN Oa3uC.

Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHHS BEKTOPOB, X CBOMCTBA. Y CIIOBHUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUKCIICHHE CKAISIPHOTO, BEK-
TOPHOTO M CMEIIAaHHOTO MPOU3BEICHHI BEKTOPOB, 3a/IaHHBIX KOOPJAMHATAMH B OPTOHOPMUPOBAH-
HOM Oasmuce.

Tema 3. JIuneitabie npoctpancTBa. [loHsTHE 6a3mca MPOCTPAHCTBA TEOMETPHUECKUX BEK-
TopoB. [IpeobpazoBanme MaTpUIIbI THHEHHOTO OTiepaTopa mpu nepexoe ot 6azuca k 6azucy. Coo-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI MAaTPHIIbI.

Pa3zgen 3. KoMmiekcHbIE YHCIAa U MHOTOYJICHbI

ITonsiTHE KOMILIEKCHOrO 4yKciia. DOpMbI 3aIIUCH KOMIUIEKCHBIX YUCEIl. JIelCcTBUS Hall KOMILIEKC-
HbiMU yncnamu. Gopmyia Myaspa. M3BinedeHre KOpHSA N-0H IOJIOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO YKcia. Paznoxenne MHOrousieHa Ha MHOKUTeNu. OCHOBHAsl TeOpeMa anreOpsbl.

Pa3nes 4. AHannTyeckasi reoMeTpus



Cucrembl KoopAMHAT. JleKapTOBBI IPSIMOYTOJIbHBIE KOOPAWHATHI HAa INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ MJI0CKOCTH

Pa3nuuHble THITBI ypaBHEHUH MJIOCKOCTH M YPABHEHHI NPSMOii (Ha IIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXKy IBYMsI TOUKAMH, TOYKOM U MPSAMON, TOUKOU U IIJIOCKOCTBIO.
Brruncnenune pacCTOAHNSA MEXY CKPEIMBAIOIUMUCS IPSIMbBIMU.

Beruucnenue yrioB Mexly ABYMsI IPSAMBIMH, IIPSIMOM U INIOCKOCTBIO, IBYMsI INTIOCKOCTSIMU.
Tema 2. KpuBble U IOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBble BTOpOro nopsiaka, ux reoMeTpuuecKue CBOMCTBA U ypaBHeHus. [[puBenenre kpuBou BTO-
pOro nopsiika K KAHOHUYECKOMY BULY.

VYpaBHEHHE MOBEPXHOCTU BTOpOro nopsiaka. Kanonnyeckue ypaBHeHUs cepbl, SIIUNICOUIA, KO-
Hyca, runepoonona, napadoaousa.

3.4. TemaTuka npakTUYecKUX 3aHATHI Mo AucuumIuHe «JIuneiinas anredopa»

No 3ansTs Tema 3aHsTHS

1 Pa3zneu 1. DiieMeHTHI JIMHEHHOH aJaredpbl. Matpulibl, 1eHCTBUSA
HaJl MATPULIAMHU.

9 Onpenenurenu, UX CBOKWCTBA U BhIUMCIEHUE. MaTpuuHas 3anuch
CHUCTEMBI JINHEUHBIX YPABHEHUN.

3 OOparHasi MaTpUIIa U €€ BEIYHCIICHHE.
Cucrembl TMHEHHBIX aNreOpandecKux ypaBHEHHI, OCHOBHBIE TI0-

4 HATHUS U onpesesieHus. Pelienne cucreM JTUHEHHBIX ypaBHEHUN
MeToIoM Kpamepa, MeTo1oM 00paTHOM MAaTPUITHI

5 PemeHue cucreM nuHENHbIX ypaBHeHU MetonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemn.

6 Meron ['aycca B IpOM3BOIBHBIX CUCTEMAX JIMHEUHBIX YPaBHEHUM.

OnHOpOAHBIE CHCTEMBI JIMHEVHBIX YPABHEHMI.

Pa3nes 2. DiieMeHTBI BeKTOPHOM anredpsnl. Bexropsl. JInnei-
HbI€ OIlepalliy HaJ BEKTOpaMH, UX CBOWCTBa. JIMHeNHOE mpo-
7 CTPAaHCTBO I'€OMETPUYECKUX BEKTOpOB. IIoHATHE NMHEWHON KOM-
OuHaIMu BEKTOPOB. JIMHEWHO HE3aBUCUMBIC W JTMHEHWHO 3aBUCH-
MBIE€ CHUCTEMBI BEKTOPOB.

[TonsaTHe 6a3uca npocTpaHCcTBAa FEOMETPUIECKUX BEKTOPOB. Koop-
8 JIuHAThl BekTopa. OpToHOpMUpOBaHHBIN Oa3uc. KomuueapHOCTb,
OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOM3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE pou3BecHNE ABYX BEKTO-
POB, €70 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMenianHOe MPOU3BENECHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
quciieHue o0bemMa napajieenuneia ¥ TMpaMu/pl. Y CII0BUE KOM-
10 IUIAHAPHOCTH BEKTOPOB. BhIuMcieHne CKaIsipHOrO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 33JaHHBIX KOOpJAMHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

JIuneitnsle mpocTpancTBa. PasmepHOCTh U Oa3uc IMHEMHOTO MPO-
CTPaHCTBA.

Martpuna nepexoaa ot 6a3uca k 6azucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa MpU M3MEHeHuHu Oasuca. JIMHelHbIe omepaTopsl,
JeNCTBUS ¢ JMHEUHbIMU onepatopaMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS] MATPULIBI

11




Pa3zgea 3. KoMiuiekcHbIE 4HMCIa M MHOTOYJIeHbI MHOXKECTBO
KOMIUIEKCHBIX 4rcesl. DOpMbl 3aMKicy KOMILIEKCHBIX uncen. Jlew-

12 CTBHA HAA KOMIIJICKCHBIMU YHUCJIaMH. PaSJ'IO)KeHI/Ie MHOT'OYJICHA Ha
MHO>KUTEH, OCHOBHAs TeopeMa anreOpsbl

13 Pa3znen 4. Ananurudeckasi reoMeTpus
Cuctembl KOOpAUHAT. Pa3nuuHble TUIBI ypaBHEHUN MIIOCKOCTH

14 Pa3nuuHblie TUTIBI ypaBHEHUH MPSMOM Ha TUIOCKOCTH M B IIPOCTPAH-
CTBC

15 B3anMHoe pacrnosiokeHue IPsIMBbIX Ha IUIOCKOCTH W B MPOCTPAH-

cTBE. BbIunciieHrE pacCTOSHUNA MEKy ABYMs TOUYKAMH, TOYKOH U
IpsIMOW. BbruMcieHue paccTOsHMS MEXKIY CKPELIUMBAIOLIMMUCS
IpsAMBbIMU. B3auMHOE pacrnoiioKeHue IUIOCKOCTeW. Brrumcienue
PacCTOSHUM MEKLy TOUKOH U INIOCKOCTBIO

16 Kpussie BTOpOro nopsjika uxX reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JuldIca, runepOoisl, napadonsr OOmiee ypaBHEHHE KPUBOH
BTOpOro nopsaka. Ilpusenenue kpuBoil BTOporo nopsiika K KaHo-
HU4ecKoMy Buay. [loBepXxHOCTH BTOPOro MOpsiIKa

4. YuyeOHO-MeTOAM4YeCKOE U HH(POPMAIIMOHHOE 00ecTiedeHue

4.1. HopmatuBHbie 10kyMeHThI 1 'OCTbI

DenepanbHblil 3akoH 0T 29 nexadps 2012 roga Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
denepanum» (¢ ”3BMEHEHUSAMU U JJONIOJHEHUAMN);

®DenepanbHbII roCcy1apCTBEHHBIN 00pa30BaTeIbHBIN CTaHAaPT BhICIIEro 00pa3oBaHus - Oa-
KayiaBpuart 1o HanpasieHuro moarotoBku 09.03.03 «I[Ipuknagnas napopmaTukay, yTBep-
KJIEHHBIN TpuKa3zoM MuHHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit deneparyn ot
19.09.2017 Ne 922

[Ipuka3z MunuctepcrBa oOpazoBanus 1 Hayku P® ot 05 anpenst 2017 r. Ne 301 «O6 yTBep-
xeHuu [lopsiaka opraHu3anuy 1 OCyLIeCTBICHUs 00pa30BaTeNbHON AEATENIbHOCTH 110 00pa-
30BaTeNbHBIM MPOTrpaMMaM BBICIIET0 00pa30BaHMs — MporpaMmam OakanaBpHara, porpam-
MaM CHelHaTUuTeTa, IporpaMMaM MarucTpaTyphl;

[Topsiok mpoBeieH:s rOCy1apCTBEHHON UTOTOBOM aTTeCTalllu M0 00pa3oBaTeIbHBIM MPO-
rpaMMaM BbICIIEro 00pa3oBaHUs — IporpaMMaM OakanaBpuaTa, IporpaMMaM ClieluaIuTeTa
U IIporpaMMaM MarucTparyphl, yTBEP>KACHHBINH npruka3oM MunoOpHayku Poccun ot 29
utoHs 2015 1. Ne 636;

[TonoxeHue 0 MPaKTUYECKOH MOATOTOBKE 00YYaIONIUXCS, YTBEPKAEHHOE pUKa3oM MuHU-
CTepCTBa HAyKH U BbIciIero oopazoBanus Poccuiickoit @eneparn 1 MuHuCTEpCTBa IIPO-
cgemenus Poccuiickoit deneparmu ot 5 aBrycta 2020 r. Ne 885/390;

VYcTaB u ToKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccroHaIbHOM e TeNbHOCTH U chepbl MPohecCHOHATFHON AEATENbHOCTH, B
KOTOPBIX BBIITYCKHHUKH, OCBOUBILNE MpOorpamMmy OakanaBpuara (J1ajee - BbIITyCKHUKH), MOTYT
OCYILECTBIISATH MPO(PECCHOHATBHYIO 1€ TEIbHOCTb!

06 Cps13b, HHPOPMAIIMOHHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (B cpepe MpOoeKTUpoBa-
HUS, pa3pabOTKH, BHEJPEHUS U HKCIUTyaTallul CPEJICTB BHIYUCIUTEIBHON TEXHUKH U HH(DOP-
MAaIMOHHBIX CUCTEM, YIPABICHUS UX KU3HEHHBIM IIUKIIOM).



4.2.  QOcHoBHasl JUTEpaTypa:

1. 3ab6onorckuii B.C. JIuneitnas anredpa v aHaTuTHYECKast reoMeTpus (Y4eOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-e uza. Crep. M.: M3n-8o MHOPA-M, 2022. 309 c. (Bsiciiee o6pa3oBa-
HHe: OaKanaBpHar).

2. Cwuporuna UK. JIuneiinas anreOpa 1 aHaIUTHYECKasi TEOMETPHUS: HHTEPAKTHBHBIN KypC:
yueOHoe nocobue s By3oB. CII6, U3n-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii no nuHeHo anredpe n aHaIMTUYECKON reoMeTpun: yueoHoe nocoodue. // Kya-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecora I'.B.. M.: MI'TY «MAMWI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponnsiii pecype.] (nata o6pa-
menust: 18.09.2023).

4.3. JlonojHUTEJbHAs JIUTEpPaTypa:

1. Kpatkuii Kypc BBICIICH MaTeMaTUKH [DJICKTPOHHBIA pecypc]: yued. - DIeKTpoH. HaH. -
MockBa:  HamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.] . (naTa odpamenus: 18.09.2023)

2. 3y6xkoB B.T'., JIsxosckuii B.A., Mapteinenko A.U., Munocue B.b., ITymkaps E.A. Kypc ma-
TEMATHUKH JJIs1 TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

3. Wnbun B.A., [To3usk 3.1". Ananutndeckas reomerpust. M.: Hayka. ['naB. pen-us ¢pusuxo-ma-
TeM. uT-phl, 1988. 224 c.

4. bexnemuiues, /[.B. Pemenne 3anau u3 Kypca aHaJIUTHUECKON N€OMETPUM U JIMHEHHOW ail-
reOpbl [ DIEKTPOHHBIN pecypc]: yued. mocodue - DNeKTpoH. n1aH. - Mocksa: @uszmariut, 2014.
- 192 c. [Pexum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana.] (1ara
oOpatuenus: 18.09.2023)

4.4. JaexkTpoHHBbIE 00pa30BaTeIbHbIE PECypPChI

[IpoBeneHune 3aHATHIA U aTTeCTAM BO3MOXXHO B AMCTAHIIMOHHOM (hopMmarte ¢ MpUMEHEHHEM CH-
CTEMBI IUCTAHIUOHHOTO 00y4enus yHuepcurera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTeMaTHKa» SJIEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
MPOTPaMMBI:

Hazsanue D0OP
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaIUTHYECKAst TEOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasA IrecoOMCTpHUs

Pa3zpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC M HTOTOBBIC TECTHI.
[Topsiok mpoBeneHust paboT B JUCTAHIIMOHHOM (pOopMaTe YCTaHABIMBACTCS OTACIBHBIME PACIIO-
PSOKEHUSIMH TIPOPEKTOpa Mo yueOHO paboTe U/Uiu EHTPOM y4eOHO-METOINYECKON paboThlI.

Ka)K,I[LIfI CTYACHT 06CCH6‘16H HHIWUBUAYAJIbHBIM HCOI'PAHWYCHHBIM OOCTYIIOM K 3HeKTpOHHOI>’I
OHMOIMOTEKE MOCKOBCKOT'O MOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJMUECKUE MAaTEpUalbl B 3JIEKTPOHHOM BHUJIE, NPE-
CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTi4aecKkoro oOpa3oBaHUs»
(http://mospolytech.ru/index.php?id=4486,

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



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

[Tone3nble yueOHO-METOANYECKHUE U MTHPOPMAILIMOHHbBIE MaTepHalIbl IPEACTABIEHBl Ha cCaTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB nHGOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON ceTH « IHTepHET» ISl OCBOEHUS
JUCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3noHHOe U CBOOOITHO pacnpocTpaHsieMoe MPOrpaMMHoe obecnedyeHue

Ne| HaumenoBanue | Pazpadorunk 10 HJoctynHocTh Ccblika Ha Ennnblii peectp
(mpaBoo0.J1aga- (IMIleH3UOHHOE, | POCCHICKUX MPOrpamMM s
TeJIb) cB00OIHO pac- 9BM u B/l (npu nHaanuuu)
NPOCTpPaHsieMoe)

1 [Astra Linux | OOO JIuuieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540

ACTPA" 36
2 | MoitOduc OOO "HOBBIE JIunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433

TEXHOJIOI'N" 75

4.6. COBpeMeHHbIe l'[pO(l)ECCHOHaJIbHBIe 0a3bl JaHHbIX H I/IH(l)OpMaIII/IOHHBIe ClipaBOYHbIC
CHUCTEMDbI

Ilepeyens pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 0CBOCHHS IMCUMILIAHBI:

HaumenoBanue

Ccbuika Ha pecypce

HoctynHocTh

NudopmanuoHHo-cipaBoYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.com/

HoctynHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUM
Nudopmanmonnsie pecypcsl
http://www.consultant.ru JocTymHo
Cetu Koncynprantlnroc
[Topran ®enepanbHbIX rocy-
6 -
AAPCTBEHIBIX 0DPasoBateilb http://www.fgosvo.ru. JoctymnHo

HBIX CTaHJIapTOB BBICILIETO 00-

Ppa3oBaHusdg

DIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlann

https://e.lanbook.com/

HocrtynHa B cetu UH-
TepHeT 0e3 orpaHuye-
1305071
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http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/

IPR Books https://www.iprbookshop.ru/ | octymnHa B cetn Uu-
TepHET O6€3 orpaHuye-

HUU
IIpodeccuonaibubie 6a3bl JAHHBIX
ba3a naHHBIX Hay4HOM 3JIeK- http://www.elibrary.ru HoctymnHo
TPOHHOU OMOINOTEKN
(eLIBRARY.RU)
Web of Science Core Collection | http://webofscience.com HoctymnHo

— nosiuTemMaTuyeckas pedepa-
TUBHO-OMOIMOrpaduieckas u
HayKoMmeTpuueckas (0ubmmo-
MeTpudecKas) 6a3za JaHHBIX

5. MaTepI/laJIbHO'TeXHI/I‘leCKOC odecneuyeHue JAUCHHUIIINHbI

MaTepI/IaJIBHO — TEXHUYECCKas 6333, YHHUBCPCUTCTA OGGCHC‘II/IBaCT IMPOBCACHNEC BCCX BUIOB
3aHSTUH, IPEYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAaHUTAPHBIM H
[IPOTUBOIIOXKAPHBIM [IPaBWJIAM U HOPMaM.

Kadenpa «MatemaTnkay He paciojaraetT COOCTBEHHBIM ayAUTOPHBIM (POHIOM U HCIOJb-
3yeT yueOHbIe ayJUTOPHH U3 001Iero (JoH/Ia YHHBEPCUTETA.

[Tpu HeOOXOMUMOCTH JIJIsI TPOBEICHHS HHTEPAKTUBHBIX MPAKTUICCKUX 3aHATHI HCIIOJb3Y-
IOTCSI KOMITBIOTEPHBIC KJIaCChl YHHBEPCHUTETA.

6. MeToauueckne peKoMeH AU
6.1. MeToauueckne peKOMEHAANH VISl IPENoAaBaTe sl 0 OPraHu3auu 00ydeHusI

[Ipex e Bcero, caeayeT oOpaTUTh BHUMaHKUE CTYAEHTOB Ha TO, YTO IPAKTHUECKH BECH U3Y-
yaeMblii UMU MaTepHal He TpeOyeT Kakoil-miubo crenuanbHoN (JONOIHUTENbHOM) TOATOTOBKU U
BITOJIHE MOJKET OBITh YCIIEIIHO U3yUY€H, €CIIU CTYEHTHI OyIyT MOCeaTh 3aHATHS, CBOEBPEMEHHO
BBITOJIHATH JOMAIIIHUE 33aHUs U MTOJI30BaThCs (IIPU HEOOXOAMMOCTH) CUCTEMOM IJIAHOBBIX KOH-
CyJIbTalluil B TEYEHHE Ka)KJOro ceMecTpa. Boieamive B Kypc MaTeMaTHKHU pa3/ienbl SIBISIOTCS
KJIACCUYECKHMH, B TO 5K€ BPEMS OHU NIPAKTUUECKH OPUEHTUPOBAHBIL, TAK KaK UMEIOT LIMPOKOE pac-
MIPOCTPaHEHNUE Ui PEICHUs Pa3HOTo Poja 3a/1a4 BHYTPU caMOW MaTeMaTHKU U MPUKIIAIHBIX 3a-
nad. MIX ocBOeHHME MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO Peub, YCIIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUS B PO ECCHOHATBHON
JESATEIBHOCTH.

Heobxonumo ¢ caMoro Havasa 3aHsITHI peKOMEHI0BAaTh CTYJAEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIbHYO JIUTEPATYPy, a B KOHIE CEMECTPA JaTh CIUCOK BOIIPOCOB JIJIs IOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUIUIMHE ClieyeT 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTECTALUH 110 TUCIUITIIMHE, CPOKaX €€ MPOBEACHUS,
YCIIOBUSIX JIOMyCKa K MMPOMEKYTOYHON aTTeCTalluy, IPUMEHSIEMBIX BUAAX POMEKYTOUYHOTO KOH-
TPOJIS.

N3noxxeHne TEOpEeTHYECKOro Marepuaia AOJDKHO CONPOBOXKAATHCA HMIUIFOCTPATUBHBIMU
IpUMEpaMu, TIIATEILHO OTOOPAaHHBIMH MPENOoJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTH U
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https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/

BBIKJIQ/IKU [P PEIIECHUH 3a7ja4ul HE OTBJIEKAJIN OT TJIABHOT'O: OCMBICIIEHUS UJIEU U CyTH IPUMEHSI-
eMbIX MeToJ0B. ClieflyeT Bcerza yKas3blBaTb IPUMEPBI IPAKTUUECKOI0 IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHAX YPaBHEHUH U HopMyII.

[IpakTryeckue 3aHATHS JOJDKHBI ObITh OPraHM30BaHbI MIPENOIaBaTeNIeM TaKuM 00pa3oM,
YTOOBI OCTaBAJIOCh BPEMsI HAa NMEPUOJUYECKOE BHIIIOJHEHHE CTYyAEHTaMU HEOOJbIION caMOCTOsI-
TEJIbHOM pabOThI B ay TUTOPUHU AJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO0 MaTepHuaia.

[IpenonaBaTenp, BeAyHIMiA IPaKTUYECKUE 3aHATHUS, JOJDKEH COTIIACOBBIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JEKTOPOM, UCIIOIb30BATh €IMHYIO CUCTEMY 0003HAUYEHUI.

[IpenonaBaTento ciaeayeT 100MBATHCSI CUCTEMAaTHUYECKONW HENPEPhIBHON palbOThI CTYEH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIIATH CHIIBHBIX CTYI€HTOB U MIPUBIIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT'O pojia OJIMMIIMAJaX U KOHKYpCax.

CryzneHT IOJKEH OUlyllaTh 3aMHTEPECOBAHHOCTD NIPENOJABATENS B JOCTH)KECHUN KOHEU-
HOTO pe3yJibTaTa: B NMPUOOPETEeHHH OOYYaIOLIMMUCS MPOYHBIX 3HAHUM, YMEHUH U BiaJleHUs
HaKOIJICHHOM nH(popManueit 17 peleHus 3a/1a4 B IpopecCHOHAIbHOMN 1S TebHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOT UM

B03M0OKHO ITpoBeIcHNE 3aHATHI U aTTECTAIlMi B IUCTAHIIMOHHOM (OopMaTe ¢ IPUMEHEHUEM CH-
CTEMBbI JIUCTAHIIMOHHOTO 00y4eHus yHuepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKa» SIIEKTPOHHBIX 00pa3oBarebHbIX pecypcoB (DOP) (cm. 11.4.4).

[Topsimok mpoBeeHus padoT B AUCTAHIIMOHHOM (DOpMAaTe YCTaHABIMBACTCS OTACIBHBIMU PACIIO-
PSYKEHUSMH IMPOPEKTOpA M0 YueOHOM paboTe U/WIIK IEHTPOM YUeOHO-METOANIECKOM pabOTHI.

6.2. Meroauyeckue yKa3aHus 1Jisi 00y4aIOUIUXCH M0 OCBOECHUIO
JAUCHUTLIHHBI

Pa3nesi: 3j1eMeHTHI JTHHEHHOH aareopbl

Matpuusl u onpegeauteau. lIpexae Bcero, CTYJACHT JODKEH IOHSTH, YTO MaTpHIA —
3TO Tabyuua yucen (mpuyem 3Ta Tabauia MOKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOXeET OBITh U MPSIMOYTOJILHOH ), @ ONIPEAETUTENb- 3TO YHCII0, 3aIICHIBAEMOE B BU/IE KBaIPATHOM
Ta0JINLIBI, TO €CTh ONPEACIUTENN CYIIECTBYIOT TOJIBKO Y KBaIPATHBIX MATpPHIL.

Cnenyer oOpaTuTh 0cO00€ BHUMaHHE Ha OTNIEPALIMI0 YMHOKEHHUS TIPSIMOYTOJIEHBIX MAaTPHIT
U IMMOHATH, KAKUM IOJIYHACTCA MOPAAOK MAaTPUIbI — IMIPOU3BCACHUS. Oco0eHHOCTh MaTpul TaKxXe
COCTOHUT B TOM, YTO MPOU3BEJICHHE MAaTPUI] HE IEPECTAaHOBOYHO, TO ecTh AB 7 BA.Cnenyer 06s-
3aTeNIbHO YOEIUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIINE 3aJaUH.

BaxubpIM siBisIeTCs TOHATHE 0OpaTHOW Marpuibl. Hamo 3HaTh yclioBHE CyIIECTBOBaHHMS
00paTHOM MaTpHUIlBI U aNrOpuTM ee nocTpoeHus. [locie ee BbIUMCICHUS 11e1ecO00pa3HO JieNaTh

TIPOBEPKY MPABUILHOCTHU PEIeHHs, BHIIOIHUB ONepaIuio ymHoxkenus A ‘A= E (momkHa moiy-
YUTHCS €AMHUYHAS MAaTPUILIA)

[Ipu u3zydyenun onpenenuresneii Haj1o0 YETKO YCBOUTh MOHITHSI MUHOpPA, aJlreOpandyeckoro
JIOTIOJTHEHMS, 3HaTh MHOTOUUCIIEHHBIE CBOMCTBA onpeaenuTens. s ocBOCHHsI TEXHUKH BbIUHUC-
JICHUs OIpeaenuTeneil nenecooOpasHo, BEIOPAaB MPOM3BOIBHBINA ONPEAECTUTENb BhIIIE TPETHETO
HOPSI/IKA, PACKpPbITh €0 Pa3IMYHBIMU CIOCOOAMM, MPUMEHSS pa3jokKeHHWEe U MO CTPOKaM M IO
ctonbam. OGpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOJIOLIBI) TPEeIOYTHTEIbHEE BEIOUPATH JUIs pac-
KPBITHS ONIPEAETUTENS, YTOObI yIPOCTUTH €ro BhluKciieHne. OcobeHHOo 3 (HEKTUBHO BBIYUCICHNE
OTIpeNIeIUTEIS C TIOMOUIBIO AJIEMEHTAPHBIX NTPe0Opa30BaHU, TPUBOAALINX €r0 K TPEYTOJIbHOMY
BUTTY.

[Tpu u3yyeHun pemeHui cucTeM JUHEHHBIX anredpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAHHUE, [IPEXKIE BCET0, HA IIOHATHE PELICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS pelle-
HUI B 3aBUCHMOCTHU OT COOTHOILIEHHSI MEX/Ty paHI'OM MaTpPUIIbl, PAHTOM PacIIUPEHHONH MaTPHUIIbI
CHCTEMBI U YUCIIOM HEM3BECTHBIX U ypaBHEeHMHA. OOpaTuTe BHUMAHHUE HA YCJIOBUS NMPUMEHEHHUS
dopmyn Kpamepa u merona oOpaTHoi MaTpuibl. BHUMaTensHO pa3depure npuMeEphl pelieHus
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IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandecKux ypaBHEHUi MeTozoM ["aycca (BBemeHue Oa-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX).
Pa3nes: J1eMeHTbI BEKTOPHOM aaredpnl

[Ipn m3ydeHun naHHOW TeMbl OOpaTUTE BHHMMAaHHUE Ha JMHEIHBIC OMepaluu HaJ BEKTO-
pamu, Ha TOHSTHSI JIMHSHHOW HE3aBUCUMOCTH M JIMHCWHOM 3aBHCHMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPaHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHE BEKTOpa 1o 6a3ucy.

3HaTh ONPENEIEHUE, TEOMETPUUECKNE CBOMCTBA CKAJISIPHOIO, BEKTOPHOTO U CMEIIAHHOTO
IIPOU3BENICHNUS BEKTOPOB, (OPMYJIBI IS UX BHIYMCIICHUS B BEKTOPHOU U B KOOPAWHATHOU (hopMme.
OO0s13aTenbHO 3HATh U YMETh ITPOBEPSITH YCIOBUS OPTOrOHAILHOCTH, KOJJTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YMCJIa 1 MHOTO4JIEHbI

B stoM paznene, npexie Bcero, HaJl0 NOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUJIOCH PACIIM-
pPEHUEM MOHATHUS JeHCTBUTENBHBIX YHCEI, 3HAaTh ONpeAeTIeHUE U TPU (POPMBI 3aIUCH KOMILJIEKC-
HOro yuciia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U OKa3aTeNbHYI0), TEOMETPUUYECKYIO UH-
TEpIpETALNI0 KOMIUIEKCHOTO YUCJIa ¥ B3aUMHO-0/IHO3HaYHOE COOTBETCTBHE MEXK1y MHOXKECTBOM
KOMILIEKCHBIX YHCENT 1 MHOYKECTBOM TOUYEK KOMIUIEKCHOM IIOCKOCTH. 3HATh (opmyiy Diiiepa.
KommiekcHble 4yncia MOXKHO M300pa)aTh ¢ MOMOILBIO BEKTOPOB Ha KOMIUIEKCHOHM IUIOCKOCTH.
[ToaToMy omnepaiu CI0KEHHUS U BBIUNTAHUS KOMIJIEKCHBIX YHCETI MOTYT OBITh CBEICHBI K OIlepa-
LIUSIM CJIOKEHUS U BBIUUTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBINIOJIHATH ONEpAli YMHOKEHUS, 1€JICHHsI, BO3BEICHUS B ITOJIO0KH-
TEJIbHYIO CTENEeHb KOMILIEKCHBIX YHMCEI, 3alIMCAHHBIX B TPUTOHOMETPUUYECKOH (Gopme, U3BiIeye-
HUS KOPHA N-OM CTETIEHH M3 KOMIUIEKCHOTO YKCcIa.

Craenyer oOpaTUTh BHUMAaHKE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTb JII00as anreOpanyeckast onepausi Hajl KOMIUIEKCHBIMU YHCJIaMU HE BBIBOJIUT
3a mpeJelibl 001aCTH KOMIUIEKCHBIX YHCElL.

Hano 3Hath paznuuHble BUbI Pa3IokKEHUs] MHOTOUIEHA HA MHOXKUTENH AJIs CIIy4aeB, KO-
I/1a Cpeu KOpHEl MHOTOUJIeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OYIyT
UCIIOJIb30BAThCS, HAIPUMEP, B MHTETPAJIbHOM HCYHCIEHUU IPU BBIYMCICHUM HWHTETPAJIOB OT
TpOOHO-pAalMOHANBHBIX (DYHKLIUN, IPU PEIIeHUU JIMHEHHBIX OJHOPOAHBIX MU depeHIInaTbHBIX
ypaBHEHHI N-TO TOPSIIKA C TIOCTOSTHHBIMHU KO3 QUITECHTAMH.

Pa3pen: AHaJIMTHYECKAas reoMeTpUs

[Ipu n3yueHnn aHaTUTUYECKON FEOMETPUH CIIEIYET, IPEXkKIE BCETO, IOHATh, UTO €€ 3a7auei  sB-
JSIETCSl U3YYEHHE TeOMETPUUYECKUX OOBEKTOB MPH MOMOIIN aHATUTUYECKUX METOJIOB ajareOpsl U
MaTEeMaTHYECKOIo aHalu3a. B ocHOBE Takoro nojxojaa J€KUT METOJ KOOPJUHAT, BIIEPBBIE CUCTE-
MaTU4ecKH mpuMeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHSTHS T€OMETPUH (TOUKA, MpsAMas, MIoc-
KOCTbh) SBJIIIOTCS HEONPEAENIAEMbIMH, U JJI1 UX OMHCAHUS NPUMEHSIETCSI aKCHOMaTUYECKUI Me-
TOJ, TO3BOJISIFOLMI YCTAHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM TOUEK
IPSIMON ¥ MHOXKECTBOM JICHCTBUTENBHBIX YUCE U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOpPJUHAT.
Hano yetko ycBouTh paznuyuHbie (GOpMBI YpaBHEHHH MPSMO U TIIOCKOCTH YMETh MePEXOIUTh OT
ontHOU (opMbl K Apyroi. CrieayeT OCMBICIUTD U YCIEIIHO MPUMEHSTh PEIIEHUS KIACCHUECKUX
3a/la4y aHAIMTUYECKOW T€OMETPUU O B3aMMHOM DPACHOJIOKEHHH MPSMBIX U IJIOCKOCTEH, yMETh
OTIPEAEIATh YIJbl U PACCTOSHUS MEXAY PA3IMYHBIMU T€OMETPUUECKUMU O0BEKTaAMHU.

OTMeTHM B 3aKIIIOUEHHUE, YTO YCIENIHOE M3yYeHHEe TUCHUIUINHBI «JIuHeiHas anrebpay,
npruoOpeTeHne He0OXO0IMMBIX KOMIIETEHIINH, YMEHHI 1 HAaBBIKOB BJIQJICHUS MaTEMaTHYECKIM all-
napatom TpeOyeT OT CTYJIEHTOB OOJbINOI caMOCTOsATENbHON paboTel. OOpaTHTe BHUMAHHUE, YTO
KOJIMYECTBO YacoOB, OTBOJAMMBIX Ha CaMOCTOSITENIbHYIO0 paOOTy B COOTBETCTBUU C y4E€OHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YaCOB, OTBOJAMMBIX Ha BCE BUBI Ay TUTOPHBIX 3aHSATHI.
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7. ®OHJ OLIEHOYHBIX CPE/ICTB

@OH[1 OLIEHOYHBIX CPEeACTB IpenacTaBieH B Ilpunoxkenun 2 k padodeil mporpaMme U BKJIIOUAET
pas3einsl:

1. MeTop! KOHTPOJISI ¥ OLIEHUBAHHS PE3YIIHTATOB 00yUCHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTATOB 00yUEHUS

3. OuleHOYHBIE CpECTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxkyTO4Has arTecTanus
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Ilpunoscenue 1

TemaTu4yeckni IJIaH coePKAHUA TUCHUILINHBI «JInHeliHas anredpa»

10 HANIPABJICHUIO NOATOTOBKH
09.03.03 «IIpuxkaagHas nHPOPMATHKAY
HanpasieHHOCTD (TIpOQHITH ITOATOTOBKH)

NupopmanoHHbIe TEXHOJOIMH YIIPaBJIeHUs OM3HECOM

dopma o0yueHUsI: OUHASI
T'ox nadopa: 2024/2025

(bakanagp)
Buabi yueOHoii padoTsl,
BKJIIOYAsi CAMOCTOATEILHYIO Buabl camocTosiTe/IbHOM PadoThI Dopmbl
e aTrecra-
5 = padoTy CTy1eHTOB, CrtyneHToB M
Paspnen 2 S I
8 = M TPYA0EMKOCTh B 4acax
n/n CP | KC
A | WC | a6 | o |, | KP.|KIL| PIP | Pedepar | K/p | 3 | 3
IlepBblii cemecTp
Pa3pen 1. Di1eMeHTHI JUHEHHOH AJI-
1.1 | redpul Mampuysi, Oeticmsus Had Mmampu- 1 1 2 2 3
yamu.
OmnpenenuTend, WX CBOWCTBA M BBIYHCIIC-
Hre. MaTpuyHas 3alKCh CUCTEMbI JIMHEH-
1.2 P 1| 2 2 3 ¥
HBIX YPaBHEHHI.
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Boinaua zagauuii PI'P Ne 1 o imHeiiHOH
ajareope .

1.3

OOGparHas MaTpulia U ee BeuucieHue. Mar-
pUYHAS 3alACh CHCTEMBI JTUHCHHBIX ypaB-
HEHHIA.

1.4

CucteMbl TMHEWHBIX anredpandeckux
YPaBHEHUI, OCHOBHBIE ITOHATUS U OIpEIe-
neHus. Pemenue cucreM NTMHEHHBIX ypaB-
HeHuii MmetooM Kpamepa, metoiom obpart-
HOM MaTpHIIbI

1.5

Pewenne cucrem IMHENHBIX YPaBHEHUN
MetosioM ["aycca. Panr marpuiisl. Teopema
Kponekepa — Kanemnu.

1.6

Merop 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEWHBIX ypaBHEHUN. OJTHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHUH.
CamocrositesibHas padora Nel B ayauro-
PMH 110 JIMHEHHOM anredpe

1.7

BekTtopsl. JInnelinbie onepanuu Haj, BEKTO-
pamu, ux cBoiicTBa. JIuHelHbIe KOMOUHa-
M BEKTOPOB. JIMHENWHO HE3aBHCHMBIE U
JIMHENHO 3aBUCUMbIE CUCTEMBI BEKTOPOB.
Boinaua zaganuii PI'P Ne2 no BekTOpHO#H
ajreope.

1.8

Ilonarue OGasuca. KoopauHaTel BekTOpA.
KonnuaeapHOCTb, OPTOrOHAJIBHOCTH U KOM-
IUTAHAPHOCTh BEKTOPOB.
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1.9

CkansipHoe NMpOU3BEJCHUE BEKTOPOB U €ro
cBoiicTBa. BekropHoe nmpousBeneHue IByX
BEKTOPOB, €TI0 CBOMCTBA.

1.10

CMmenraHHoe MPOU3BE/ICHUE TPEX BEKTOPOB
U €ro cBo¥cTBa. Brluncienune oOnema Ia-
pauienenumnena. YcClIOBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH
BEeKTOpOB. OpTOHOPMUPOBAaHHBIN Oa3wuc.
Brruucnenue ckamsipHOTO, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BE/ICHUI BEKTOPOB, 3a-
JAHHBIX KOOpJAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3mce.

CamocrosiTesibHas padoTa Ne 2 B ayIuTo-
P¥H 110 BEKTOPHOM ajiredpe

10

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc JIMHENHOTO MPOCTPAHCTBA.

Martpuna nepexoma ot Oaszuca k 0Oasucy
npeoOpa3oBaHUe KOOPJIMWHAT BEKTOpa IMpHU
u3MeHeHuu 6aszuca. CoOOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OIle-
patopa.

11

1.12

Pa3znen 3. KommjekcHble YHcJIa 1 MHO-
TOYJICHbI MHO)KGCTBO KOMIIJICKCHBIX YH-
CCIJI. cDOpMI)I 3aIIUCU KOMIIJICKCHBIX YUCCII.
Onepanuu HajJ KOMIUIEKCHBIMU YHCIIAMH.
Pa3noxkenne MHOrowieHa Ha MHOXKHTEIN
OCHOBHas Teopema anreopbl

12

1.13

Pa3nes 4. AHasimTHYecKasi reoMeTpHs
Cucremsbl KOOpAUHAT. PasmmuHable  THUIEI
YpPaBHEHUH MJIOCKOCTH

13
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Boinaua 3agaunii PI'P Ne3 mo anajaurTn-
YECKOH reOMeTPUH

1.14

Pa3nuuHble TUIBI ypaBHEHUN MPSAMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3anMHoOe pacnosioxKeHue MpsIMbIX Ha IJ10C-
KOCTH M B IIPOCTpaHCTBE. Brruncnenue pac-
CTOSTHUM MEXKJy IBYMs TOYKaMH, TOUKOU U
npsiMoi. BzauMHoe pacnonoxeHue mIocKo-
creil. Beluncienue pacCTOSIHUN MEK Iy TOY-
KOH U INIOCKOCTBIO

CamocTrositesibHast padora Ne 3 B ayauro-
PHMH 110 AHAJMTHYECKOI reoMeTpuu

15

1.16

KpuBbie BTOpOro nopsijika ux reoMeTpude-
CKHE CBOWICTBA. YPAaBHEHMS JJUIMIICA, TH-
nepOoser, mapabonsr OOmiee ypaBHEHUE
KpuBOil BTOporo mopsaka. [IpuBenenue
KPUBBIX BTOPOTrO TMOpSIKAa K KaHOHWYe-
ckomy Buay. [loBepXHOCTH BTOPOroO IO-
psaaka

16

dopMma aTrecTanumn

21

Bcero yacoB nmo aucuuIJInHe

16

32

60

PI'P

caM

pao.
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Ipunoowcernue 2

®OHJI OLIEHOYHBIX CPEJICTB
no AMCIUIJIMHE

«/Iuneiinas aaredpa»

Hanpasnieane noaroroku: 09.03.03 «IIpuknannas napopMaTHKay.
[Mpoduie: «MHbOpMAIIMOHHBIC TEXHOJIOTUHU YIPABICHUS OU3HECOM.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISAA M OLICHMBAHUS Pe3yJIbTATOB 00y4eHHU s

I[J'Iﬂ KOHTPOJIA YCIIEBACMOCTH U KQY€CTBA OCBOCHUA JUCIHUILIMHBI HaCTOHHIeﬁ HpOFpaMMOfI

IPEIYCMOTPEHBI CIIEeyIOIUE BUJIbl KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKyILIMHA KOHTPOJIb);

- IPOMECIKYTOYHAA aTTCCTAllUA (3K3aMeH).

2. lllkajia 1 KpUTEPUM OLIEHUBAHUS Pe3YJIbTATOB 00y4YeHHs

dopmMa NPOMEKYTOYHOM aTTEeCTALIMM: IK3aMeH

[IpomesxyTouHas arTectanys o0yJaromuxcs B GopMe SK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITOJIHEHHSI BCEX BHJIOB yUeOHOM pabOThI, MPElyCMOTPEHHBIX YYEOHBIM IIJIAHOM IO TaHHOW TUCIIH-
IUIMHE, IIPY 3TOM YYHUTBIBAIOTCS PE3YyJIbTATHl TEKYILErO0 KOHTPOJS yCIEBAEMOCTU B TCUYECHME Ce-
MecTpa. OleHKa CTEeNeHN JOCTHKEHUS 00yJarolUMHUCA MJIaHUPYEMBIX PE3YyJIbTaTOB 00YUYEHHS 1O
JUCLUIIJIMHE TPOBOAUTCS MPENoaBaTeaeM, BEAYIUM 3aHATHS 110 TUCIMUILUIMHE METOA0M DKCIIepT-
HOM oueHKU. [1o uroram nMpomeKyTo4HON aTTECTalUy 110 AUCLMIUIMHE BBICTABIISETCS OLICHKA «OT-
JUYIHOY, «XOPOLIO», «YAOBJIETBOPUTEIBHO» NUIIU «HEYIOBIETBOPUTEIBLHO.

IIxana oneHNBaHUA

Onucanue

OTJIINYHO

BrimontHeHBI Bce 00s13aTe/ibHBbIE YCJIOBHS MOJATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTallMu, MPeTyCMOTPEHHBIE
nporpaMMoil quctumInHel. CTyIeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTEeNsIM, IPUBEICHHBIM B
TabJIMIAaX, ONEepUPYET MPUOOPETEHHBIMU 3HAHUSAMU, YMEHUSIMH,
HaBbIKAMU, PUMEHSET UX B CUTYallUSX MOBBIIIEHHONW CIOXHO-
ctu. Ilpy »TOM MoOryTr OBITH JOMyLIEHHl HE3HAUYUTEIHHBIC
OIIMOKY, HETOYHOCTH, 3aTPyJHEHHs MpH MEepeHoce 3HaAHWN U
YMEHU Ha HOBbIE, HECTAH/IAPTHBIC 3aJa4H.

Xopomo

BeinoniHeHsl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
JE€HTa K INPOMEXKYTOYHOM aTTeCTAallUH, IPEIyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyIeHT 1EMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB II0KA3aTeJIAM, IPUBEICHHBIM B
TabIUIAaX, ONEpPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
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HaBbIKaMH. B TO jxe BpeMst mpu OTBETE JI0ITyCKAET HECYIIECTBEH-
HBIC TOTPEITHOCTH, 33/1a4d PeIlaeT C HeJIo4YeTaMH, HE BIIUSIO-
IIUMHU Ha OOITUH XOJT PEIICHHUS.

yI[OBJ'IeTBOpI/ITeJ'ILHO

BrimonHeHsl Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTAllMH, MPETyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyIeHT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTEeNsIM, IPUBEICHHBIM B
TabJIMLAaX, ONEePUPYET NPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMu. Ho moka3biBaeT HermyOoKue 3HaHMs, TIPU OTBETE HE
JIOITyCcKaeT rpyObIX OMMOOK WM IPOTUBOPEUNH, OJHAKO B Qop-
MYJIMPOBaHUM OTBETA OTCYTCTBYET JIOJKHAS CBSI3b MEXJy aHa-
JU30M, apryMEHTallueil U BBIBOJIAMHU, B PEIICHUH 33]a4 MOTYT
coJiepkKarbcs rpyOble omuoKu. J{ist HoxydeHus IpaBUIbLHOIO OT-
BeTa TPeOYIOTCS YTOUHSIONINE BOIIPOCHI.

HeynosnerBopurenbHo

He BeimonHeHbl oO0si3aTesIbHBbIE YCJAOBHMS NOATOTOBKH CTY-
JE€HTa K INPOMEKYTOYHOM aTTeCTalluH, IPEIyCMOTPEHHBIE
nporpammont aucuurneel, WM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, Oy CKAIOTCS 3HAYUTENIbHBIEC OIIMOKH, TPOSBIISIETCS
OTCYTCTBHME 3HAaHHUM, YMEHUM, HAaBBIKOB II0 PsAy IOKa3aTeseH,
CTYJECHT UCHBITHIBAECT 3HAYUTEIIbHBIE 3aTPYAHEHUS IIPU OIEpH-
POBaHUY 3HAHUSIMHU U YMEHUSIMU.

7.3. OueHo4YHBIE CpeACTBA

Hepeqenb OLCHOYHBIX CPEACTB 110 JTUCHUILINHE

«JIu"eHas ajareopa»

HaumenoBanue [IpencraBnenue oue-
Ne Kparkas xapakTepucTHKa OLIECHOYHOTO
OLIEHOYHOTI'0 CpeI- HOYHOTO CpE/ICTBA B
/T Cpe/cTBa
CTBa dOC
1 KonTponbhas (ca- CpencTBo MpoBEpKH YMEHHM NpUMEHATh | KoMIIeKT KOHTpOIb-
MOCTOSITEIbHAS) MOJIyYEHHbIE 3HAHUSA IS PELICHUs 3a7a4 | HbIX 3aJJaHUi O Ba-
pabota ONPENIETIEHHOT0 TUIA N0 TEME WM pa3- | pUaHTaMm
Jeny
(KP)
2 | PacuetHo-rpadu- CpenctBo MpoBEepKU yMEHMI NMpUMEHATh | KoMrmiekT 3amaHuit
yeckasi paborta MOJIyYEHHBIE 3HAHUS IO 3apaHee ONpeiae- | [ BBIIOJIHEHUS pac-
(PTP) JICHHOW METOJWKEe JiIi pelIeHus 3a7ad | 4YeTHO-TpaduvecKon
WIM 33laHiidi TI0 MOJAYJII0 WU AWCIH- | pabOThI
IUIMHE B LEJIOM.
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CpencTBo KOHTPOJIS,, OpraHU30BaHHOE Kak
crienranbHas 6ecea nmeJarornueckoro pa-

YcTHBIH ompoc co- | O0THHKA ¢ 00y4arolUMCsl Ha TEMBI, CBS- Bormpocsl o
3 OecenoBaHme, 3aHHbIC C M3yYaeMOi AUCIUILIMHOMN, U pac- | TeMaM/pasjenam Juc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HaHWMI LUIIIMHBI

o0yyaromerocsi mo ONpeAeIeHHOMY pas3-
Jieny, TeMe, mpolemMe | T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 33/laHUM,
Tect II03BOJISIFOILAS aBTOMaTHU3UPO- @OoH/T TECTOBBIX

(D) BaTh NpOLENYypy U3MEPEHHUs YPOBHS 3Ha- 3alaHui

HUM ¥ yMeHU# 00y4aromerocs.
5 | Ox3amenanmonnsie | CpeCTBO TPOBEPKM 3HAHWMA, yMEHUH, | DK3aMeHAIlMOHHbIC
OMJIETHI HaBBLIKOB. MOXKET BKJIFOYATh KOMILIEKC T€O- | OMJIETHI.
PETUYCCKUX BOIIPOCOB, 3ajayd, IHIpaKTHYC-

(Bb) . [lIkana onieHUBaHUS U
CKHX 3aJIaHHII.
npoueaypa INpUMeEHe-
HUSL.
[IpomexxyTouHas arrecta- Ox3ameH (D) 1) ycrno (V)
uus (ITA)

2) mucemenHo (1)

7.3.1. Tekymuii KOHTPOJIb

OneHouHbIe CcpeACTBA TEKYILETO KOHTPOJISI YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7iaHus B popMe OJIaHKOBOTO TECTHPOBAHUS I KOHTPOJISE OCBOCHUS 00YUYaIOIIUMUCS Pa3IeioB
JUCLUIIINHEIL, TpueM PI'P.

Coaepixanue pacueTHO-Tpadguueckoi padoThl.

PacyerHo-rpauueckas padora Nel no iuHeiHoOM ajare0pe.

Kpartkoe copeprxanue pacueTHO-rpaduyeckoit paboThI:

Martpuubl 1 onpeaenutenu. Pemenne cucteM JUHEHHBIX alreOpanyecKkux ypaBHEHUH METOAAMH
I"aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOI ajaredpe.

Kpatkoe coneprxanue pacueTHO-rpaguueckoil paboThI:

Bekropsl, nelictBus Haj BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE POU3BEACHHS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 no aHaIUTHYECKOH IreOMeTPHH.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboTHI:

Pa3znuynble BUIBI ypaBHEHHUN NPSAMON U INIOCKOCTH. B3auMHOE pacrosioKeHue NpsAMbIX Ha IJIOCKO-
CTH, TTIOCKOCTEH B IMIPOCTPAHCTBE.

KommnuiekT 3aganuii 1 BHIIOJHEHUS
pacuetHo-rpaduyeckux pador (PT'P)

o pucrmmuinie JInHeiHag ajareopa
(HaI/IMeHOBaHI/Ie I[I/ICI_II/IH.TII/IHBI)

PI'P Nel, yactp 1

-11 0 2 0 2
3amganue Nel. Jlansl maTpuiiet A=) 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1
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BeimoauTs aeiicteus: A2 +8BT .
3amanne Ne2. [Tpo0KKTh JaHHOE MaTpudHoe paBeHcTBo (2A+3B)* —4A° —6AB =...

U IIPOBEPUTH €ro AJIsI MaTpUI] Awn Bwnus NepBOTO  3aJlaHUs.

3ananue No3. BeIuuCIUTh ONpEeAETUTENb IBYMsI CIIOCO0aMU: pa3yioKEHUEM IO NEPBOM CTPOKE U
pa310KEeHUEM I10 IEPBOMY CTOJIOLLY.

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

3amanne Ne4. J{nst qaHHOM MaTpUIlbl HAUTH oOpaTHY0 MaTpuily. CrenaTh IPOBEPKY.

1 0 2
1 1 0}
-1 2 3

3aganue No5. Pemnts Matpuunoe ypasaenne AXB = C (maiitu X). Caenats nposepky.

G SeS )

3ananue Ne6. Haiitu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi 10 pelIeHHIO CHCTEM JIMHEHHBIX aJIredpan4ecKux ypaBHeHUH

3aganue Nel. Pemuts cuctemy MetosioM Kpamepa. Cnenatb npoBepKy.

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

3aganue No2. Permuth cucremy u3 Nel merooM 00paTHOM MaTpHUIIBL.

3aganue Ne3. Pemuts cuctemy u3 Nel metonom [aycca.

3amanue No4. Pemnth HEOTHOPOHYIO CUCTEMY MeToioM ['aycca. Halitu oO1iee pemeHnue u 4acT-
HOE pellleHuE.

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

3apanue NoS. Pemmth ogqHOpOAHYIO crcTeMy MeTonoM [aycca. Haiitu oOmiee pemenune u @CP.
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2%, +6X, —9%x;-9x, =0
4%, —5%;+ X, =0

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

PI'P Nel, yactp 2

3apanue Nel. Ilokasarp, uTo BeKTOpeI M, N, P 00pa3yioT 0a3uc B MPOCTPAHCTBE U PA3IOKHUTH

BekTOp @ 1o aToMy basucy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3ananue Ne2. Jlanbl BekTOpsl M 1M N . BBIACHUTHL — KOJIIMHEAPHBI I BEKTOpHI A 1 D .

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

,ecnn |M|=642,[0]=2, (m/,\ﬁ) =135, a=6n-m.

3amanme Ne3. Haiitn |§

3aganue Ned. Jlan A ABC . Haitru ZB,ecrn A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue Ne5. Ilpu kakux "X BeKTOphl d W D nepneHauKynspHbL?

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

3ananue Ne6. Haiitu momaas napajuiesorpaMma, HOCTPOSHHOTO Ha BEKTopax a M D .

a=2m-5n,b=m+n,|m| =12 |n|=3, (ﬁ?ﬁ)=€-

N

3ananue No7. Haittu mmomanps tpeyromsuuka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue Ne8. Jlaubl Bektopsl a, D, C . BBIACHUTE — KOMIUIAHAPHEI JIM BEKTOPHL. ECIIN BEKTOPHI He

KOMIIJIaHApHBI, TO HalTH 00BEM MapajejienmIcaa, IOCTpOCHHOI'O Ha BEKTOpax 3, b y Cu onpenc-

JUTH — KaKyl0 TPOHKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),¢(3;0:).

3aganue Ne9. Jlns nuneitHoro oneparopa 4 3anaHbl 00pa3bl 6a3ucHEIX onemMenToB A€, AE,, AE,

. 3anmcarb Matpuily onepatopa 4 B 6asuce €, €,, €, u HaliTu obpa3

snemMeHTa X .

X=2¢ —4¢, +¢€;.

3apanne Nel0. Haiiti coOCTBEHHBIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI INHEHHOTO OTlepaTopa,

. -4 1
3aIaHHOT'O B HEKOTOPOM basuce MaTpuneu A= ( 7 2) .

PI'P Ne 1, yactp 3
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3aganue Nel. TIpsimast |, mpoxomut depes Touxy A mapaiensHo Bekropy (. Ilpsmas |, mpo-

XOIHT 4Yepe3 TouKky B mepnenaukysspro Bexkropy N . Haiiti TOuKy mepeceueHus IpsSMbIX B yIOJI
mesxny Humy, ecin - A(3;5), 0 (1;3), B(0;5), n (-3;4).

3aganue Ne2. [lana npsamast |, . [Ipsamas |, mpoxoxur gepes rouku A u B. Haiitn paccrosinue ot
To4KH nepecedenus npameix |, u |, mo mpsmoii 1.

. x=-8t-3 . ) _ B
Il'{y:3t+4’ A(4;0),B(7;3), 1,:9x-12y+2=0.

Baganne Ne3. Haiitu paccrosinue ot Toukn M 10 mockoctu @, mpoxosiueii yepes Touky A

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

3aganue Ne4. HaiiTu yroia Mex.Iy INIOCKOCTBIO (X M IUIOCKOCTBIO [3 , MPOXOSILEH Yepe3 TOUKU

A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3ajanue NoS. 3amucaTth KAHOHHYECKUE YPABHEHHS TPSIMOM, 3aIaHHOW OOIIMMH YPaBHEHHUSMH.

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

3amanue Ne6. Haiit TouKy nepeceuenus npsMoii | u mIockocTd @ M yros Mexay HEMH.

I:XLZ:X:Z—_l; o:X+2y—-3z-12=0.
3 4 -2

3aganue Ne7. Tlpsimast |, mpoxomut uepe3 Touku A u B. Ilpsmas |, npoxonur gyepes rouky M

IePICHANKYISPHO IIOCKOCTH ¢ . Haiitu yron mexay npsimbimu |, 1 |, 1 BeIsicHUTB — nexart u

OHM B OJJHOM IJIOCKOCTH HUJIN CKpCIIMBAIOTCA.

A(9;-3;1),B(4;4,-5), M (1,11, -11), «:2x+3y—-z-1=0.

(x+3°  y°
49 25
Tpuchkl. [TocTpouTh KpHBYIO, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.

3ananue Ne§. i naHHON KpUBOM =1 yka3arb (OKYCBHI, IKCIIEHTPUCUTET, TUPEK-

Baganne Ne9. Tpuectu ypaBHerue kpuBoii 9X” —25y° —18x + 200y —616 =0 k kaHOHHUe-

CKOMY BHIY U IIOCTPOUTH KPUBYIO.
KonTtposbHblie 3a1anns (mpuMepbl)

Bapuanr.

1. HaiiTi 3Ha9eHNst MaTpUIHOTO MHOTOUYIeHa F (A)

f(x):—x3+2x2—x+3,A=(_1 Oj
3 2
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 6 -3 -13
1 -3 13 5 17

2. Haittu panr MaTpuiisl IpUBeJIeHUEM K CTYTIEHYaTOMY BUIY

1 2 1
3. Berunucaute onpeaenuTens NPUBEACHNEM K CTYIIEHYaTOMY BUIY 3 5 3
2 7 -1

4. Haittm Mmatpuity, oOpaTHyIo faHHOH (a). PermuTs MaTpraHoe ypaBHeHHE (0)

L2 1 1 -2 -2 3 5

5. Pemmmth cucteMy ypaBHEHHI. YKa3aTh oOl1ee U OHO YacTHOE peleHHE (a).

Pemmuth cuctemy ¢ moMolipi0 00paTHON MaTpUIlsl U 10 hopmysiam Kpamepa (0)

4%, +9x, —5%; —8x, =5 X +2X, + %X, =5
(@) 3%, +7X, —2X, —4X, =4 (6) 4 3% —5X, +3X; =—7
2%, +5X%, + X, +3%, =3 2X, + X, — X, =13
Bapuant
1. Pacniucate paznoxkeHue BeKTopa ;( 10 BEKTOpam B, a,F
x={5,-12,1}, p={1-3,0}, q={1-11}, r={0,-12}

2. KomtuHeapHsl 11 BEKTOpsl P U (?

a={2,01}, b={-231}, p=2a+2b, g=3a-2b

3. JMana nupamnna c BepinHamu B Toukax AAAA,.

A(-2,4,8), A(4,-12), A(-8,7,10), A (-3,4,-2)

Haiitu:

a) yron mexy pebpamu AA,, AA,

0) 00BeM MUpaMHUTBI

B) JUIMHY BBICOTHI OIyILIeHHOM Ha rpans A A A,

T) HaifT! JUTMHY MEIHUaHBbI, MPOBEACHHYIO U3 BepnHasl A K pedpy A, A,

4. BeI4ucauTh mjiaomansb rnapauiejiorpamma, mOCTPOCHHOTO Ha BEKTOPAX aun b O/ — yIoJl MCXy BCKTO-

pamu B I/I(_:i
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a=2p+q, b=p-

pl=2.fd=2.  a-

£

V3
R
Bapuant

1. Haiftu paccrosizue ot toukn M 1o mockoetn (M;M,My):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M;(-2;1;3)

X+y+z-2=0
X—-y—-32+6=0

2. Brinucath KAHOHUYECKOE YpaBHEHUE TIPSIMOM: {

Xx-2 y-3 z+1
1 1 —4

3. Haiit Touky mepeceueHus MpsIMON U TUIOCKOCTH:

uX+y+2z-9=0.

Yy

x—1
4. Haittn touxy P, cummerpuunyro touke P otHOCHTENBHO Iipsimoi | : P(O; -1, 3) " R

z

-1 1
5. HamcaTp ypaBHEHHE IUIOCKOCTH ¢ TPOXosiieii uepes Touky M, u neprnenaukysspHo npsMoit
(MM,): My(3;2;0), M, (415), M,(2,-1;4).
6. Haiitn KocuHyC yriia MeXy IJIOCKOCTAMH O U O, .

o, :3Xx—y+3=0, o, : Xx-2y+52-10=0
BapuanT 3a1aHuii TPOMEKYTOYHOI0 TeCTA

-2 0 8 1 -5

1.1. HaiiTi padr MaTpHIbl IPUBEACHUEM K CTyIIEHIATOMY BHILY

-8 2 -6 -3 -13
11 -3 183 5 17

1 -2 -2 3 5
1.2. Pemmth MaTpu4HOE ypaBHEHUE [X =
-3 4 3 -1 0

X +2X, +X% =5
1.3. Petuts cuctemy mo popmyinam Kpamepa 3%, —5X, +3%, =7
2% + 77X, — X, =13

2.1. Haniucath pasiokeHue Bekropa X I10 BEKTOpam p,a, X= {5, —12,1} , P= {1, -3, 0} , a = {1, -1 1} ,
r={0-12}

—- — — -

2.2. BBIYHCIUTS IIIOIIA/b NapajIeiorpaMMa, IIOCTPOSHHOTO Ha BEKTopax d u b a — yron Mexny BekTopamu P u (

Y™ " Py ] i T

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

2.3. Jlana nupaMujia ¢ BEpIIMHAMU B TOYKAX A1A2A3A4 . A1(6,1, 3) , A2 (6, —2, —3) , A3 (2, 2, 0) , A4 (—5,1, 0)

Haiiti nnuHy MeanaHsl, IPOBEACHHYIO M3 BEPIIUHBI Ai K pebpy Az A3
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Xx-2 y-3 z+1

= uX+y+2z-9=0.
1 -4

3.1. Haiit TOUKy mepecedeHus IpsMOH U TIIOCKOCTH:

T x-1
3.2. HaiiTu Touky Pl CHMMETPHUHYIO TOUKe P OTHOCHTENBHO IpsAMOL . P (O, —1, 3) u —= ll =

1

3.3. HancaTh ypaBHEHHE INIOCKOCTH (O IPOXOIsel yepes Touxy M o ¥ NEPIEHIMKYISPHO  TIPAMON (Mll\/l2 ) : M 0 (3; 2; 0)
M,(415), M, (2,-L4).

4.1. Jlana kpuBas BToporo nopsiaka X° +4y? —12X+16Y +16 = 0 . ITonyuuts KAHOHHYECKOE ypaBHEHHE KPUBOH U IOCTPOUTS €€

’ / !
4.2. CocTaBuTh MaTpHIly nepexoja ot 6asuca €,€,,€; k Oasucy €, ,€, ,€; , ecin

€ =26 +6,+6,; € =6 —6,+6€,; 6§ =6 +26,+6,

Kpurepun onenkn:

- OLICHKA «3aUTEHO» BBICTABIIAETCS CTYACHTY, €CJIU OH PETYJIIPHO B TEUEHUE CEMECTPA MPECTABIISI
pelICHuA 3aaa4, BBIIIOJIHHWII ITOJTHOCTBIO BCC 3aaHUA U UX 3allIUTHUII, OTBETHB HAa BOIIPOCHI IPCIoaa-
BaTels;

- OLICHKA «HE 3aYTEHO» BBICTABJIAETCS CTYACHTY, €CIIM OH HEPEryJsipHO B TEUEHHUE CEMecTpa IMpel-
CTaBJISUI PELICHHUs 3a/1a4, BHIOIHIII 3a/laHHs HE MOJHOCTBHIO WM BOOOIIE HE MPECTaBIU paboOThI
Ha IPOBCPKY, AOITYCKACT CYHICCTBCHHLIC HCTOYHOCTH B OTBETAaX HAa BOIIPOCHI ITPECTIOAaABATCIIA.

Jly1g mpoBeieHust TEKYIEero KOHTPOJIS 3HAHUM CTY/I€HTOB B IUCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIx Kadeapoii «MaTemaTtuka» OHIAHH-Kypcax MUMEIOTCS NMPOMEKYTOUYHbIE (MPOOHBIE) Te-
CTHI.

7.3.2. IlpoMexyTOYHASI ATTECTALMA
KommniiekT Bonpocos
JUHEHWHAS AJITEBPA

Matpulibl, TUIIBI MATpPHIL.

Onepanuu ¢ MaTpuLiaMy, UX CBOWCTBA.

YMHOKEHNE TPSIMOYTOJIbHBIX MaTpPHIL.

MarpuuHnas popma 3arucu CUCTEMbI TMHEHHBIX aIreOpandecKkux ypaBHEHHH.

Onpenennureny U X CBOWCTBA.

[onsarue onpenenutens. MUHOPHI U adredpanyecKue TOMOIHEHHS.

CucremMbl TUHEHHBIX anreOpanyecKux ypaBHEHHUH, OCHOBHBIE TIOHATHUS U ONPE/ICICHHUS.

[IpaBuno Kpamepa pemeHus cucTeM JTMHEWHBIX YpPaBHEHUH.

OOpaTHas maTpula 1 €€ BbIYHUCICHHE. Y CIIOBUE CYIIIECTBOBaHMS 0OpaTHOM MaTpPHIIbI.

10 Pemienue cuctem TMHEHHBIX aareOpandyeckux ypaBHEHHH METO0M OOpaTHON MaTPHIIbIL.

11. Meton "aycca perieHus CUCTEM JIMHEHHBIX YpaBHEHHI.

12. Pemienue npon3BOJIbHBIX CHCTEM JTMHEWHBIX YpaBHEeHUI MmeTosioM ["aycca.

13. Panr matpunpl. Teopema Kponekepa — Kamemm.

14. OnHoponHbIe cUCTEMBI TMHEHHBIX ypaBHeHUH. Kpurepuii cyiiecTBOBaHUs HETPUBUAIBHBIX pe-
LIEHUH.

15. [lonsiTHe BeKTOpa M IMHEIHBIE ONEpalMi HaJl BEKTOPaMHU, CBOMCTBA OIepaliuii.

16. JIuneitHast KOMOMHAITUS BEKTOPOB.

17. Jluneiinast HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUYECKHUX BEKTOpOoB. Kpurepuii nu-

HEHHOW 3aBUCUMOCTH.

©CoNoR~wWNE
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18. IMonsitue 6azuca. KoopauHaTel BEKTOpA.

19. OpronopmupoBaHHbIii 0a3uc. Pa3noxkeHune BekTopa 1o BeKTopaM Oasuca.

20. YnopsimoueHHast TpOiika BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIAHHOE IPOM3BEAECHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oas3Huce.
22. Y cIIoBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JIuHeiiHble MPOCTPAHCTBA.

24. Matpwuia nepexoa oT 6a3uca k 6asucy.

25. CobcTBEHHBIE BEKTOPBI M COOCTBEHHbIE 3HAYCHUS MATPHULIBI.

AHanuTH4YecKas reomMeTpus

1. Cucrembl koopauHaT. JlekapTOBBI MPSIMOYTOJIbHBIE KOOPAMHATHI HA MJIOCKOCTU M B MPOCTpPaH-
CTBE.

[TonsipHas cuctemMa KOOpIUHAT.

PaznuuHble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSIMOM.

Beruucnenue paccTossHANA MEKIy 1BYMsI TOUKaMH, TOYKOM U MPSMOM, TOUKOW U IIJIOCKOCTBIO.
Brluniciienue paccTosiHUA MEXAY CKPEIMBAIOIUMUCS IPSIMbIMU.

Brruncnenue yriioB Mexy IByMs IPSMbBIMH, IPSIMON U INIOCKOCTbIO, IBYMSI INIOCKOCTSIMH.
Kpusbie BTOporo nopsiaka ux reoMeTpUIeCKUe CBOMCTBA U ypaBHeHus. [[puBeneHne kpuBoi BTo-
pOro nopsiika K KAHOHUYECKOMY BHITY.

8. KanoHuyeckue ypaBHEHHS IIIUIICA, TUIIEPOOIIBI, TApadOJIbI.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO TOPSIIKA.

10. Kanonnueckue ypaBHeHHUs Cephl, HIUIUIICOU A, KOHYCOB, THIIEpOOIOUI0B, TapaboIouI0B.

Noakown

DK3aMeHAIIHOHHEIE OMJIeThI

Haznauenue: Mcnonb3yroTcs s npoBeAeHUs TpoMexXyTouHol arrectauuu (I1A) no qucnuminze
«JIuneitHas anredpay.
PernameHnrt sk3ameHa: - Bpemst Ha MOATOTOBKY TE3UCOB OTBETOB - 10 45 MUH.

- Coco® KOHTPOJIS: YCTHBIE OTBETHI.
KoMITIeKThI SK3aMEHAIIMOHHBIX OUJIETOB JOJKHBI COJIepKaTh OuneToB Ha 25-30% OGosbiie yrcna
CTY/ICHTOB B IpyIne (XpausaTcs Ha Kadenpe «MaremaTukay).
Tunossie BApUAHTHI OMJIETOB NMPHJIATAIOTCS.

MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBFPA3OBATEJIbHOE
VYUYPEXJIEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Matematuka»
Huctumuaa  «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Omnpenenutenu U UX CBOWCTBA.

1 01
X +2X% =—1
2% —3%, =12
4. JlaHbl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), C=(-8,10,-10). [IpoBepuTh — KOMILJTAHAPHBI JIU OHH.

2. Pemmuth MaTpuuHOEe ypaBHEHHE XB=A, eCiH A:(lz 2} B:[_l ZJ_

3. PemmTh cuctemy MeTo10M 00paTHOM MaTPHUIIBI {

Eciu Het, HaliTh 00beM TapauielienuIe ia, IOCTPOSHHOTo Ha BEKTOpax a,b,c.
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5. Haiitu yron mexay Bektopamu a =(1L—2,-2) u b =(2,0,1).

YTBepxaeHo Ha 3acenannu kadeapsl mateMatuku « 03» 05 2024 r., mporokon Ne 10

W.o. 3aB. kadeapoii H.B. BacuibeBa / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUMCKON ®EEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUYPEXJIEHVE BBICILIETO OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynbTeT 6a30BBIX KOMIIETEHITHH, Kadenpa «Matemarukar
Huctunnuna «JIuaeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. JluneitHas koMOuHanus BeKTopoB. basuc. KoopauHatel BekTopa.

011
4x; — 2%, +3%3 =12,
3. Pemmre cucremy ypaBHeHU MeToIoM ['aycca 1 x, +5%, —3x3 =1,
2X; +3X%y —2%3 = 3.
4. Tlokasatb, 4TO BEKTOpbl M =(1,-12), n=(2,0,3), p=(-2-L1) obOpa3yroT 0a3uc B MpOCTPaHCTBE.
5. Jlano oOmiee ypaBHeHHE TpsiMoii  —2x+3y—-5=0. HammcaTh: ypaBHEHHE MPSIMOH C yTIIOBBIM KO-
3 PUIHEHTOM; YpaBHEHHE MPSIMON B OTpE3Kax; HOPMAIbHOE YPaBHEHHUE MPSIMOH.

12 -1
2. Berumcnuts onpeaenurels Matpunsl C= AT, eciin A= [3 1 O} .

YTBepkeHo Ha 3acenaHuu kadeapsl MatemaTtuku «_03» 05 2024 r., mporokoi Ne 10

W.o. 3aB. kadempoit H.B. BacuineBa / /

J514 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM opmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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