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1. Hean, 3a7a4u U IAaHUPYeEMBble Pe3yJIbTAThl 00y4eHHs 0
TUCIUTLJINHE

K OCHOBHBIM yeisim OCBOSHUS TUCHUTUTHHEI «JIMHEHAs anredpa» cleayeT OTHECTH:

- BOCIIUTaHME y CTYJIEHTOB 00ILIell MaTEMATUUECKOMN KYJIbTYpBI,

- IpuoOpeTeHNe CTYACHTaMH IMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HAHUI, yMEHUN 1 HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTU CTYJEHTOB K HMHIYKTUBHOMY M JI€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3sBUTHEM MAaTEMAaTU4E€CKOW UHTYULUY;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSITENIbHOTO U3yUeHHUs y4eOHOM 1 Hay4-
HOM JINTEepaTyphbl, COAEPKALECH MATEMATUYECKUE CBEIACHUS U PE3YJILTATHI;

- IOJITOTOBKY CTYJIEHTOB K JICATEIHHOCTH B COOTBETCTBUU C KBaJIU(UKALIMOHHON XapaKTe-
PHCTUKOI OakaaBpa 1o HalpaBJICHHUIO, B TOM YHciie (POPMUPOBAHUE YMEHUHN HCIIOIB30BATH OCBO-
€HHbIE MaTeMaTUYECKHE METO/IbI B PO(heCcCHOHANBHOI 1eATeTHbHOCTH.

- TIOJITOTOBKY BBICOKOKBAJU(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(-
pPOBOI TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKHX PUCKOB COBPEMEHHON IUGPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0dauam ocBoeHUs AUCUUILTUHBI «JIuHeitHas anre6pay cieayer OTHECTH:

- OCBOEHHE CTYICHTaMU OCHOBHBIX OHSTHUH, METOJ0B, (POPMUPYIOIIKX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- opMHpOBaHUE Y CTYICHTAa TpeOyeMOro Habopa KOMIETEHINI, COOTBETCTBYIOIIIX €T0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OO6yuenue no mucuuiuinHe «JIuHeitHas anreOpa» HampaBieHO Ha (GOPMHUpPOBAaHHME y OOydaro-
X cs cieayronux kommereHiuii B coorBeTctBru ¢ @T'OC 13.03.02 DnexTposHepreTHka u JIeK-
TpPOTEXHHKA (YpOBEHb OakanaBpHara), yTBEp)KIEHHBIM MpUKa3oM MUHUCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit ®enepanuu ot 28.02.2018 Ne 144 (pex. ot 19.07.2022 Ne 662)

Koa u HanMeHoOBaHue KOMIIEeTeHIMI

NaaukaTopbl 10CTHKEHUSI KOMIIe-
TEHIUHU

OIIK - 3. CrtocobeH NpUMEHSTh COOTBETCTBY-
IOIUN (PU3UKO - MaTEMATUYECKUN arlapar,
METO/Ibl aHAJIN3a U MOJEIINPOBAHUS, TEOPETH-
YECKOT'0 U SKCIIEPUMEHTAIILHOTO HCCIIe10Ba-
HUS TP pellieHUH PpogecCHOHaNbHBIX 3a7a4

NOIIK-3.1. Ucnonp3yeT OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCITUTUINH, METOIBI
anreOpbl U1 MaTEMaTUYECKOT 0 aHanu3a, Aug-
(hepeHIMaTbHOT0 U UHTETPAJIbHOTO UCUHCIIe-
HUS1, YUCIIEHHBIX METO/10B; (pu3nueckue sipie-
HUS ¥ 3aKOHBI MEXaHUKH, TEPMOTMHAMHKH,
JIEKTPUUYECTBA MarHeTH3Ma, ONTUKH.
NOIIK-3.2. BeImoytHsSeT aHATN3 U MOJICITHPO-
BaHUE, TEOPETUYECKHUE U IKCIIEPUMEHTAIIb-
HBIC MCCIIEIOBAHMS TIPH PEIICHUH TIpodeccu-
OHAJIbHBIX 33/1a4 C UCIOJIb30BaHUEM (PU3HKO-
MaTeMaTHYeCKOro anmnapara.

NOIIK-3.3. [TpumeHsieT METOAbI BBISIBIICHUS
Mpo0JIeEM B JIEKTPOIHEPreTUUECKOM OTpaciu
C UCTIOJIb30BaHUEM HABBIKOB aHATUTHUYECKOT'O
1 DKCIIEPUMEHTAJIbHOTO UCCIIEIOBAHUS OC-
HOBHBIX (PM3NYECKUX 3aKOHOB U TEXHOJIOTH-
YECKHUX MPOIIECCOB.




2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTebHOM NMPOrpaMmMbl

JucnurmuHa OTHOCUTCS K 00s13aTesibHOM YacTu 610ka b1: Moaynes «Maremarrndeckue u ecte-
CTBEHHO-HAYUYHbIE TUCIUTUIMHBDY.
E€ u3ydenne obecneunBaeT n3ydeHUe AUCIUILINH:
B obsizamenvuoti vacmu:

MaTeMaTHYECKHI aHaIu3;

dusuka;

XHAMHUS,

TEOPETHUUYECKUE OCHOBBI JIEKTPOTEXHUKU;

TEOpEeTHYECKas MEXaHHKA;

AJIEKTPOHUKA;

SKOHOMHKA M YIIPABJICHUE B DHEPTECTUKE.
B uacmu, omnocawetics k snekmunvim OUCYUNTUHAM.

- MaTeMaTHYECKHUE METO/Ibl MOJICIIMPOBAHUS U aHATIN3a YJICKTPUICCKUX U SJIEKTPOHHBIX CH-
CTEM.

3. CTpykKTypa U coaepKaHue JUCHUTLUINHBI

OO61mas TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIIBI -108 vacos.

3.1.  Buapl yueOHOii padoThI U TPY10eMKOCTH

3.1.1 Ounas ¢opma o0yueHus

n/n Buj yueOHoii padoTsl Kol?;:iﬂm Cemectp 1
AyIHMTOPHBIC 3AHATHS 48 48
B Tom uncae:
Jlexnu 16 16
1.
, CemuHapcKue/mpakTHUYECKUE 3aHATHS 32 32
. JlaGopaTopHble 3aHATHS - -
CamocrosiTeibHas paboTa 60 60
IIpomeskyTOoUHAs aTTECTALIMSA
JK3aMEH D D
Hroro 108 108
3.1.2 3aounas gopma o0yueHuUst
n/m Buj yuyeoHoii paboThi Koauuecrso Cemectp 1
4acoB




AyIUTOpHBIE 3aHATHSA 16 16

B ToMm umucne:

Jlexunu 6 6

CemuHapcKue/MPaKTUIECKUE 3aHATHUS 10 10

JlaGopaTopHble 3aHATHUS - -

CamocrosiTeibHas paboTa 92 92

HpOMe)KyTO‘lHaH aTrecranmusa

3K3aMEH D C)

HUroro 108 108

3.2. TemaTHuyeCKUH MJIaH N3YyYCHUSA TUCHUIITUHBI

TemaTuueckue MIaHpl U3y49eHUS TUCIHUILINHBI IT0 OYHOU M 3209HOM (hopMaM 00yUdeHHsI pa3me-
IIEHbI B IpUJIokKeHuH 1 k pabouell mporpamme.

3.3. Conep:xaHue pa3ie0B JUCHUINIHHBI

BBenenne

[Ipeamer, 3axaun u copepKanre AUCHUTUTMHBL. OCHOBHBIE 3TAIbl PA3BUTHS TACIUILTAHBIL.
CtpyKTypa Kypca, €ro MeCcTO U poJib B MOJrOTOBKE OakayiaBpa, CBA3b C APYTUMH JUCHIUATIIHHAMH.

Pa3znesn 1. DiiemeHTHI JIMHeHON anaredpbl

Tema 1. MaTpuusl U onpeeuTes .

[Tonsitue matpunel. Buasl Matpun. JefictBus Hag MatpunaMu. Onepaliyy Hajl MaTpuLaMu
U UX cBoiicTBa. OrmpenenuTenu, UX cBoiicTBa U BbiuucieHus. [loHsaTHs MUHOpa U anredpaunye-
CKOT0 JIOTMOJIHEHUs. Pa3nojkeHue onpenesnnTens Mo 3JIeMeHTaM CTPOKH WK cTojioua. Berumncne-
HUE OIPEIEIUTENECH pa3INYHOTO NOPsIKa.

OOpaTtHas MaTpulia U aIrOPUTM €€ BbIUMCICHHs. DJIeMEeHTapHble PeoOpa3oBaHUs MaT-
pul. IlpuBenenue mMaTpulibl K AMaroHaJIbHOMY WJIM TpalenueBUIHOMY BUAY. MaTtpudHas ¢popma
3aMyCy CUCTEMBbI JINHEHHBIX alreOpandeckux ypaBHeHui. PaHr maTpusl.

Tema 2. PemieHue cucteM JHHEHHBIX aJiredpandyecKux ypaBHeHU.

CucreMbl JIMHEWHBIX anreOpanyecKux ypaBHEHUH, OCHOBHbIE OHSTHS. Pemienue cuctem
JUHENWHBIX ypaBHeHHH MeToqoM Kpamepa, mMeTomgom oOpaTHOi MaTpuibl, MeTogoM ['aycca. Teo-
pema Kponekepa — Kanemnu. Pemenue npon3BoiabHBIX CUCTEM JIMHEWHBIX YpaBHEHUI METOJI0M
["aycca. PenieHne oqHOPOHBIX CUCTEM JIMHEWHBIX YpaBHEHUM. Kpurepuil cyniecTBoBaHus HETpU-
BHUAJIBHBIX PELICHUMN.



Paznen 2. DneMeHTHI BEKTOPHOI aiaredpbl

Tema 1. JIuneiinbie onepanuy HaJl BEKTOpaMH, UX CBOMCTBA. JInHEeiiHbIe KOMOWHAINN BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTb M HE3aBUCUMOCTb BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JIOKEHUs BeKTopa 1o 6azucy. OpToHOpMHPOBaHHBIH O6a3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMELIAHHOE NPOU3BEJCHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTrOHAJIILHOCTH, KOJUTMHEAPHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB. BhIYKCIIEHNE CKATIPHOIO, BEK-
TOPHOTO U CMEIIAHHOTO IIPOU3BEIEHUI BEKTOPOB, 3aJaHHBIX KOOPAXHATAMHU B OPTOHOPMUPOBAH-
HOM 0a3uce.

Tema 3. JIuneiinsie npoctpanctsa. [lonstre 6azuca mpocTpaHCTBAa FTEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanue MaTpHIlbl JMHEHHOTO ONIepaTopa MpH nepexojie ot 6asuca k 6azucy. Cob-
CTBEHHBIC 3HAYCHUS ¥ COOCTBEHHBIE BEKTOPBI MATPHIIBI.

Pasznen 3. KoMIuieKCHBIE YMCJIa 1 MHOTOYJICHBI

[TonsTHE KOMIUIEKCHOTO yncaa. DOpMbI 3alIMCH KOMIUIEKCHBIX yucen. JIedcTBUS HaJl KOMILIEKC-
HbiMU ynciaamu. @opmyia Myaspa. 3BinedeHre KOpHs N-OW MOJIOKUTEIBHOW CTEIIEHU U3 KOM-
MJIEKCHOTO yucia. Pa3ioxkenne MHOrouwlIeHa Ha MHOKUTETU. OCHOBHAsI TeopeMa ainreOphl.

Pa3nes 4. AHaauTHYeCKAs reoMeTpust

CucreMsl KoopaMHAT. JleKapTOBBI IPSMOYTOJIbHBIE KOOPANHATHI HA IIJIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHast cucrema KOOpAUHAT.

Tema 1. IIpsimMble 1 MJIOCKOCTH

PaznuuHble THIBI ypaBHEHUH IUIOCKOCTH ¥ YPAaBHEHUH PSAMOM (Ha INIOCKOCTH U B IIPOCTPAHCTBE).
Brruncnenue paccTosHUN MEXY 1BYMsI TOYKaMH, TOYKOM U NMPSAMOM, TOUKOW U IJIOCKOCTBIO.
BolunciieHre pacCTOSIHUSA MEXAY CKPELIUBAIOIIMMUCS IPSIMBIMU.

Brruucnenue yrioB Mexy IByMs IPSIMBIMU, IIPSIMOM U INTOCKOCTBIO, IBYMSI IIIOCKOCTSIMHU.
Tema 2. KpuBble ¥ IOBEPXHOCTH BTOPOI'0 MOPSAIKA

KpuBble BTOpOTro nopsiika, uX reOMeTpu4ecKre CBOMCTBa U ypaBHeHUs. [IpuBeieHne KpuBoil BTO-
pOro nopsiika K KAHOHUYECKOMY BUY.

VYpaBHEHME TOBEPXHOCTU BTOPOTO nopsiika. KaHoHnueckne ypaBHEHUS Cepbl, ITUIICOUIA, KO-
Hyca, runepoosionsa, napadoaona.

3.4. TemaTuka NpakTHYeCKHUX 3aHATHIA 0 TUCIUILIHHE
«J/Iuneiinas aaredopa»

3.4.1. Ounas ¢popma odyuyeHust

Ne 3ansaTHA Tema 3ansTHA

1 Pa3nes 1. DiiemeHThI JIMHEHHOM ajaredpbl. Matpulibl, 1eiicTBUS
HaJ MaTpUILIAMH.

2 Ornpenenureny, UX CBOWCTBA U BBIYUCIIEHUE. MaTpruyHas 3auch
CUCTEMBI JINHEWHBIX YPABHCHUM.

3 OO6patHasi MaTpHlla U €€ BEIYKCIICHUE.
Cuctembl TMHEHHBIX anreOpanyecKux ypaBHEHHUH, OCHOBHBIE TO-

4 HATHS U onpesiesieHns. Pemenne cucTteM TMHENHBIX YpaBHEHUI
metonoM Kpamepa, meto1oM 00paTHOM MaTpUIlbI

5 Pemenune cucteM MMHEHHBIX ypaBHEHU MeTo1oM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Meron ['aycca B IpOM3BOIBHBIX CUCTEMAX JIMHEHHBIX YPABHEHUN.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.




Pazgen 2. DnemMeHTHI BEKTOPHOU anredpbl. Bexropsl. JIunei-
HbIE OMNEepaluM HajJ BEKTOpamMHu, UX CBOWCTBa. JIMHeitHoe mpo-
CTPAHCTBO T€OMETPUYECKUX BEKTOPOB. [IOHATHE TMHEWHON KOM-
OuHalMU BEeKTOpPOB. JIMHEWHO HE3aBHCUMBIE U JIMHEHHO 3aBUCHU-
MBbIE CCTEMbI BEKTOPOB.

[TonsTue 6a3uca NpoCTpaHCTBA FTEOMETPUIECKUX BEKTOPOB. Koop-
IuHATBl BeKTopa. OpTOHOpMUpPOBaHHBIN Oa3uc. KomnnHeapHOCTb,
OPTOTOHAJILHOCTh U KOMILJIAHAPHOCTh BEKTOPOB.

CkanspHoe mpou3BeIeHne BEKTOPOB U €ro CBOWCTBA. Y CIIOBHUE Op-
TOTOHAJIbHOCTH BEKTOPOB. BeKTOpHOE pou3BeeHNUE ABYX BEKTO-
POB, €ro CBOMCTBa. Y CIOBHE KOJUNIMHEAPHOCTH BEKTOPOB

10

CwmelniaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro cBOMCTBA. Bbi-
qrclieHue o0bema napajieienurneia i TupaMuibl. Y CJI0BUE KOM-
IUIAHAPHOCTU BEKTOPOB. BhruncieHue ckaasipHOro, BEKTOPHOTO U
CMEUIAaHHOTO MPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMU
B OPTOHOPMHPOBAHHOM Dasuce.

11

Jluneitnble nmpocTpancTBa. PasmepHocTh U 6a3uc JIMHENHOrO Mpo-
CTPaHCTBA.

Marpuna nepexona ot 6a3uca k 6asucy. I[IpeoGpazoBanue xoop-
JMHAT BEKTOpa IpHU M3MEeHeHuu Oasuca. JIMHeHHbIE omepaTopsl,
JeicTBUS ¢ IMHEUHbIMU orneparopaMu. CoOCTBEHHbIE BEKTOPBI U
COOCTBEHHBIE 3HAYEHUSI MATPHIIbI

12

Pasnen 3. KoMmjiekcHbIe YMCIa M MHOroYwieHbl MHOXKECTBO
KOMILIEKCHBIX ynces. DopMbl 3aITMCH KOMIUICKCHBIX ducel. Jlew-
CTBHS HaJl KOMIIEKCHBIMH 4HciIaMu. Pa3iioxkenre MHOro4YaeHa Ha
MHO>KUTENH, OCHOBHAsI TEOpEMa anreOpsl

13

Pa3nen 4. AHaauTHYeCKAs reoMeTpust
CucreMsl kKoopauHaT. Pa3nuyHble TUIIBI YpaBHEHUH MJIOCKOCTH

14

PaznuuHble TUIBI ypaBHEHUH MPSIMOI! Ha MJIOCKOCTHU U B TPOCTPaH-
CTBE

15

B3aumHOe pacronoxeHue NpsMbIX Ha IJIOCKOCTH M B IIPOCTpPaH-
cTBE. BrIuncienne pacCTOAHUM MEXAY ABYMS TOUKAMHU, TOUKON U
npsiIMOW. BbruMcieHne pacCTOSHMS MEXKIY CKPELIUBAIOLIUMUCS
NpsAMbIMU. B3auMHOE pacnosiokeHue IIIOCKOCTeN. Brranciienue
PACCTOSIHUM MEXAY TOUKOU U INIOCKOCTBIO

16

KpuBbie BToporo nopsijika ux reoMeTpruueckue CBOMCcTBa. Y paBHe-
HUS DJUTHIICA, TUrepOoibl, mapadonsl OOIee ypaBHEHHE KPUBOU
BTOpOTO nopsiaka. [IpuBenenne KpuBoi BTOPOro Mopsiaka K KaHO-
HUYeCKOMY BUTY. [IOBEpXHOCTH BTOPOTO MOPSI/IKA

3.4.2. 3aounas popma o0yueHus

Ne 3angaTus

Tema 3ausatus

1

Pa3nes 1. DiiemeHThI JIMHEHHOM ajaredpbl. Matpulibl, 1eiicTBUS
Haa MarpunamMu. OnpenenuTenu, UX CBOWCTBA U BBIYUCIICHHUE.

2

Pemenue cucreM JIMHEHHBIX anreOpandyeckux ypaBHEHUH METO-
noM Kpamepa, metoioM 0O6paTHO#M MaTpulibl, MeTooM ["aycca.




Pa3nen 2. DiieMeHTHI BeKTOPHOI ajredpsl. JInHeiiHbIe onepa-
IIMU HaJl BEKTOPAMHU, UX CBOICTBa. BblunciieHue cKausipHoro,
BEKTOPHOI'O U CMEIIAHHOTO NPOU3BEAEHUIM BEKTOPOB. . Co0-
CTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUCHUS MATPUIIbI

Paznen 3. KoMIuieKcHbIE YMCJIa H MHOTOWIeHbI. J[eficTBUsS Hax
4 KOMIIJICKCHBIMMX 4YHCJIaMHA. PaSJ'IO)KeHI/Ie MHOI'O4YJICHA HAa MHOXH-
TeNn

Pa3nesn 4. Ananurnyeckasi reomerpusi Paznuunsie TUIBI ypaB-
5 HEHUH IUIOCKOCTH M NPSAMOM Ha IUIOCKOCTH U B IPOCTPAHCTBE.
[Tpocreiiimye 3agauu aHAIUTHUECKOH TI'€OMETPUM (BBIYMCIECHUE
pacCTOSHUMI U YIIIOB)

4. YueOHO-MeTOAN4YecKOe U HHPOPMALIMOHHOE O0ecrieueHne

4.1. HopmatuBHble 1o0KyMeHTbI H 'OCTbI

OI'OC 13.03.02. DnekTpodHEepreTuka U NEKTPOTEXHHKa (YypoBeHb OakalaBpuara), yTBEp-
XKJEH MpukKa3zoM MuHucrepctBa oOpa3oBaHusi M Hayku Poccuiickoit ®enepanuu oT
28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

AxanemMuyeckuii yaeOHbIN T1aH 1o HarpasieHuio noarotosku: 13.03.02 DnexTposnepreTrka
u anektporexHuka. [Ipoduns: DnekTpoobopydoBaHHE U TMPOMBIIUIEHHAS AJIEKTPOHHKA.
®opma oOyuenus — ounasi. 2023.

AxkaneMudeckuil yueOHbIi TU1aH Mo HanpasieHuto nmoarotoBku: 13.03.02 Dnekrposnepreruka
u 3nekTporexauka. [lpoduns: DnekrpocHadxenne. Dopma oOydenus — 3aounas. 2023.

Vka3 IIpesunenta Poccuiickoit ®@enepauun ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-TEX-
HOJIOTM4ECKOTro pasBuths Poccuiickoit denepanum.

[Tpuka3 MunucrepcTBa oOpasoBanus 1 Hayku Poccuiickoit denepanmu ot 23.08.2017 Ne 816
«O06 ytBepxnennn llopsiika MpUMEHEHUS] OPTaHU3AIUSIMHE, OCYIIECTBISIIOIIMMHU 00pa3oBa-
TEJIbHYIO AEATENbHOCTb, 3JIEKTPOHHOTO 00Y4eHUs, JUCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHO-
JIOTHIA TIPY peaTn3anny 00pa30BaTeIbHBIX TPOTPAMMY.

4.2. OcHoBHasi TUTEpaTYypa

3abonorckuit B.C. Jlunelinas anrebpa v aHaIUTHYECKast reoMeTpus (Y4eOHBIH KOMIUIEKC):
yaebHoe nmocodue, 2-e u3a. Crep. M.: Uzx-Bo MHOPA-M, 2022. 309 c. (Breicmee oOpa3oBa-
Hue: OakanaBpuar).

Cupotuna U.K. Jluneiinas anreOpa v aHaTUTHYECKAsi TEOMETPHUSI: HHTEPAKTUBHBIN KypC:
yaebHnoe mocodue st By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nekunii nmo nuHeiHOW anredpe u aHAIMTHYECKOH reoMeTpun: yueOHoe mocooue. // Kyn-
psasueB b.1O., Matsm B.1., ITokazeeB B.B., Uepkecora I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsiit pecypc.]

4.3. JlomoJHMTe bHAs JIMTEPATypa

Kpatkuii xypc BbIciIell MaTeMaTuku [DIeKTpoHHBIH pecypc]: yueb. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c¢. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

3y6koB B.I'., JIsxoBckuii B.A., Maptsinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKH I TEXHUYECKUX BBICIINX y9eOHbIX 3aBenenuii. Yactu 1-4. M.: MT'T1Y, 2012. 400
IK3.


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

3. Wabun B.A., ITo3ssik O.I'. Ananutnueckas reometpusi. M.: Hayka. I'naB. pen-us ¢puznko-ma-
TeM. JuT-pel, 1988. 224 c.

4. bexnemuie, [[.B. Pemenue 3anau U3 Kypca aHaIMTHYECKOM T€OMETPUU M JIMHEHHOM aj-
reOpbl [ DNEeKTPOHHBIN pecypc]: yuel. mocodue - DIeKTpoH. aaH. - Mocksa: ®usmatiut, 2014,
- 192 c. [Pesxxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ skpana. |

4.4, JnekTpoHHBbIE 00pa3oBaTeJbHbIE pPecypchl

[IpoBeneHue 3aHATUN U aTTECTallMi BO3MOXHO B AUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
cTeMbl AucTaHIMOHHOTO 00yuyeHus yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MatemaTtukay IIEKTPOHHBIX 00Opa3oBareibHBIX pecypcoB (DOP) mo Bcem paznenam
MIPOTPaMMBI:.

Ha3anne O0P

Jluneiinas u BeKTOpHas ajiredpa
AHanuTnyeckas reOMeTpus
JIuneiinast anrebpa U aHAJUTH-
4yecKas reOMeTpHsl

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

Pa3zpaborannbie DOP BKiItOUalOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B TUCTAHIIMOHHOM (popMaTe YCTaHABIMBAETCS OTEIBHBIMU PAcIIo-
PSDKEHUSIMU ITPOPEKTOpa Mo y4eOHOH paboTe U/UiH LIEHTPOM y4eOHO-METOIN4YeCKOil paboThI.

Ka)K,I[LIfI CTYACHT obecreueH UHAUBUAYAJIBHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K BJICKTpOHHOﬁ

ONOIMOTEKE MOCKOBCKOT'O IIOJIMTEXA

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

HHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIMYECKHE MaTepralbl B 3JIEKTPOHHOM BUJIE, MTPei-

CTaBJICHHBIC Ha caliTe mospolytech.ru B pa3acliic: ((I_[eHTp MaTeMaTn4dcCKoro 06pa3OBaHI/I}I»

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

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

[Tone3nbie yueOHO-MeTOAMUECKHE ¥ HH(GOPMAIIMOHHBIE MaTEPHUAJIbI MPEICTABIIEHbI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTr «ITHTepHEeT» 1J11 OCBOCHUSI

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

4.5, JInueH3MOHHOEe M CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoe

olecrieuenmne

Ne| HammenoBanue | Pazpadoruuk I1O JocTynHocTh Ccbliika Ha Enunbliii peectp
(mpaBoobJ1ana- (IMII€eH3HMOHHOEe, | POCCHIICKUX MPOrpamMMm JIst

TeJIb) cB00OIHO pac- 9BM u B/l (npu Haanyumn)

NpoCTPaHsieMoe)
1 | Astra Linux | OOO JIunieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
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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
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
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

MoitO¢uc 00O "HOBbBIE
OBJIAYHLIE

TEXHOJIOT "

JInneH3noHHoe

https://reestr.digital.gov.ru/ree

str/301558/?sphrase id=9433

75

BOYHBI€ CUCTEMBI

4.6. COBpeMeHHLIe HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHDBIX U l/IH(l)OpMaIII/IOHHLIe Cipa-

Ilepeuennb pecypcoB cetu UHTEpHET, JOCTYNHBIX /151 OCBOECHHUS TMCHHUILIMHbBI:

HanmenoBanue

Ccbuika Ha pecypc

HocTrynmHocTh

NudopmannonHo-cipaBoYHbIe CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

Hocrtynna B cetu Un-

TEpHET 0e3 orpaHuye-

1304071
Nudopmannonnsie pecypest Cetut | http:// www.consultant.ru | loctynHo
Koncynprantl Iitoc
ITopran denepanbHBIX TOCygap-
P P AP http://www.fgosvo.ru. HoctyrHo

CTBCHHBIX 06pa30BaTCJ'[BHBIX CTaH-
AapTOB BBICHICTO O6p830BaHI/I$I

DJ1eKTPOHHO-0HOJINOTEYHbIE CHCTEMbI

Jlaup https://e.lanbook.com/ JoctynHa B cet MH-
TEepHET 0e3 orpaHuye-
HUW

IPR Books https://www.iprbookshop | docrynna B cetn Wn-

ru/

TEepHET 0e3 orpaHuye-
HUH

IIpodeccnonanbHbie 62361 JAHHBIX

baza naHHBIX HayYHOU JEKTPOH- http://www.elibrary.ru HoctynHo
HOM OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JocrtymHo

noJMTeMaTH4ecKas peepaTuBHO-
6ubnuorpaduueckas u
HayKoMeTpuueckas (OubimomeTpu-
yeckasi) 6aza TaHHbBIX
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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
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTepuajabHO-TeXHU4YECKOe o0ecnevyeHue TUCIHUIIHHbI

MarepuanabHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIICUNBACT MMPOBEJACHUE BCEX BHIIOB
3aHSATHH, IPETyCMOTPCHHBIX YUCOHBIM TJIAHOM, U COOTBETCTBYET JACHCTBYIOIIUM CAHUTAPHBIM H
MPOTHUBOIIOKAPHEIM IIpaBUIaM U HOPMaM.

Kadenpa «MaremaTrka» He pacronaraet COOCTBEHHBIM ayIUTOPHBIM (POHIOM U HCIIOJIb-
3yeT y4eOHbIe ayAUTOpHH U3 001Iero ()oH/1a yHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH JISl IPOBENICHHSI HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATUH HCIIOJB3Y-
I0TCSI KOMITBIOTEPHBIE KIJIACChl YHUBEPCHUTETA.

6. MeToanm4ecKkue peKOMeHAAUMN

6.1. MeToauueckne peKOMeHAAIMY /1JIsl MPeNnoaBaTeJisi 0 OPraHu3anun ody4e-
HHSA

[Ipexne Bcero, ciieayeT 0OpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-Tudo crenuaibHOl (I0NOTHUTENBHOM) MOATOTOBKH U
BIIOJIHE MOJKET OBITh YCIIELTHO U3YY€H, €CJIU CTYAEHThI OyIyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBITNOJIHATH JJOMALTHUE 33JJaHUs U [10JIb30BaThCA (MPU HEOOXOIMMOCTH) CUCTEMOM MJIAHOBBIX KOH-
CyJIbTAlIMM B TEYEHUE KAXKIOT0o ceMecTpa. Bomeamue B Kypc MaTeMaTHUKH pa3zelibl SBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMsI OHM IIPAKTUUYECKH OPUEHTUPOBAHbI, TAK KaK UMEIOT LIMPOKOE pac-
MIPOCTPAHEHHUE JIJISl PELICHUS Pa3HOTO PoJia 3a7a4 BHYTPU CaMOM MAaT€MATUKU U MPUKIIAIHBIX 3a-
nad. VIX ocBOeHHME MOMOXKET CTYAEHTaM JIOTUYECKU BEPHO, apIryMEHTHUPOBAHO U SICHO CTPOMTH
YCTHYIO U MMUCbMEHHYIO PEYb, YCIEUTHO MPUMEHATh HAKOTJIEHHBIE 3HAHHS B TPOPECCUOHANIBHOMN
JESITEbHOCTH.

HeobOxonnmMo ¢ camoro Havasia 3aHATHI PEKOMEHI0BaTh CTYJE€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JIUTEPATYPY, a B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB I IOATOTOBKH K dK3aMEHY.

Ha nepBoM 3aHATHH IO JUCIUIUIMHE ClIEAYET 005A3aTeIbHO MPOUH()OPMHUPOBATH CTYACH-
TOB 0 BHJIE U (hopMe MPOMEKYTOUHOM aTTeCTalluH 110 TUCIMITIMHE, CPOKAX €€ IPOBEICHUS,
YCIIOBUSX JIOMYCKa K MPOMEXYTOYHOM aTTECTAllUU, MPUMEHAEMBIX BUAAX POMEKYTOYHOTO KOH-
TPOJISL.

W3noxxeHne TEOpEeTHYECKOro Marepuajia JOKHO COMPOBOXKAATHCS HWILIOCTPATUBHBIMU
IpUMepaMu, TIIATETFHO OTOOPAaHHBIMH IpenoaBaTeieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKH [P PELICHUH 337a4i HE OTBJIEKAJIN OT TJIABHOTO: OCMBICIIEHUS UJIEU U CYTH IIPUMEHSI-
eMbIX MeToJ0B. CllelyeT BCeria yKa3blBaTh IPUMEPBI IPAKTUYECKOTO IPUMEHEHHS PACCMOTPEH-
HBIX Ha 3aHATHUIX ypaBHEHUHN U POpMYI.

[TpakTuyeckue 3aHATHS AOJDKHBI ObITh OPraHU30BAHBI MIPEIOIaBaTeNIEM TaKUM 00pa3oM,
YTOOBI OCTaBAJIOCh BPEMsI Ha MEPUOJUUYECKOE BHIIIOJHEHUE CTYAEHTaMU HEOOJBIION caMOCTOsI -
TEJIbHOM pabOoThI B ayJUTOPUH JJIS IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBarens, BeylIUi IpaKTUYECKUE 3aHATHS, JOJDKEH COIJIaCOBBIBATh yueOHO-TeMa-
TUYECKUH TIJIaH 3aHATUH C JIEKTOPOM, UCTIOJIb30BATh €IMHYIO CHCTEMY 0003HauUEHHH.

[IpenogaBaremnto ciaenyeT 10OMBATHCS CUCTEMATUUYECKONW HENMpPEpPBhIBHON pabOTHI CTYJECH-
TOB B TEUEHHE CEMECTPa, HEOOXOIUMO BBISIBIIATH CHIIBHBIX CTYACHTOB M PUBJIEKATh UX K HAYYHOH
paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMITNAZaxX U KOHKypcax.

CTyneHT HOJKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOIABATENsl B JOCTUKEHUN KOHEY-
HOTO pe3ysibTaTa: B NMPUOOpPETEeHUH OOY4YaIOIMMUCS TPOYHBIX 3HAHWN, YMEHUH W BIaJCHUS
HaKOIJICHHOM nH(popManmeit 17 peleHus 3a/1a4 B IpopecCHOHaIbHON e TeTbHOCTH.

6.1.1. O0pa3oBaTesibHbIE TEXHOJIOTHH

Bo3MoxxHO nipoBeieHre 3aHATUN U aTTeCTalllil B TUCTAaHIIMOHHOM (hopMaTte ¢ IPUMEHEHUEM CH-
CTeMBbI TUCTaHIIMOHHOTO 00y4ueHust yauBepcuteTa (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
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denpoit «MaremaTka 3JIEKTPOHHBIX 00pa3zoBareiabHbIX pecypcoB (DOP) (cMm. m.4.4).
[NTopsinok npoBeeHns paboT B TUCTAaHIIMOHHOM (OpPMaTE yCTAHABINBACTCS OTACIBHBIMU PACIIO-
PSDKEHUSIMH TTPOPEKTOPa MO y4eOHOU paboTe W/UiTH LEHTPOM y4eOHO-METOINYEeCKOi paboThI.

6.2. MeTtoauueckue yKazaHus Jis1 00y4AIOIINXCH M0 OCBOEHHIO
AUCHHUILINHDBI

Pa3nes: 3j1eMeHTHI JIMHEHHOI aJredpbl

Martpuusl u onpenenurenu. IIpexne Bcero, CTyAeHT JODKEH MOHATH, YTO MaTpULA —
9T0 Tabauua yucen (IpuyeM 3Ta Tabiimia MOXKET UMETh OAMHAKOBOE YHMCIIO CTPOK M CTOJIOLOB, a
MOYET OBITh M IPSMOYTOJIBHOI), @ OTIPENIEIUTENb- 3TO YHCIIO, 3aIIMCHIBAEMOE B BHJIC KBAIPATHOM
TaOJIMIIBI, TO €CTh ONPEACITUTENHN CYLIECTBYIOT TOJIBKO Y KBaJpaTHBIX MaTpPULL.

Crnenyer oOpaTuTh 0c000€ BHUMAHHE Ha OTEPALMI0 YMHOKEHHS MIPSIMOYTOJILHBIX MaTPHUI]
U NIOHATh, KAKUM IOJY4aeTcsl MOPSAA0K MaTpHULbl — ITpou3BeaeHuss. OCOOEHHOCTh MaTpPHULl TAKXe
COCTOMT B TOM, YTO [TPOU3BEAECHNE MATPUIl HE IEPECTAHOBOYHO, TO ecThb AB # BA .Cnenyer 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxubiM sBiisiercs nousitue oopaTHoi MaTpulibl. Hajo 3HaTh ycioBHe CcyliecTBOBaHUS
00paTHOW MaTpULbl U AITOPUTM ee rocTpoeHus. [locie ee BbIYMCIEHUS 11€71€c000pa3Ho AenaTh

TIPOBEPKy NPaBIILHOCTH PENIEHNS, BHIIOIHHUB OMepaiuio ymHoxkenus A*A=E (momkHa momy-
YUTHCS €IMHUYHAS MaTPULIA)

[Tpu u3ydyenuu onpenenureneid HaJ0 YETKO YCBOUThH MOHATUS MUHOPA, alredpanyeckoro
JIOTIOJIHEHHU S, 3HaTh MHOTOYHCIICHHbIE CBOMCTBA ompeneiauTens. /st ocBOeHNs TEXHUKU BbIUUC-
JIeHUs onpeenuTenei 1eaecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN ONpPENENINUTENb BBIIIE TPETHErO
NOPSAJIKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOAMU, IPUMEHSISI PA3JIOKEHUE U MO CTPOKaM U IO
crosidriam. OOpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOJIOIIBI) MMPEANIOYTUTEIIbHEE BRIOUPATH JIJIs pac-
KPBITHUS OTPEACTUTENSI, YTOOBI YIIPOCTUTH €ro BeruucieHne. Oco6eHHO AP PEKTHBHO BHIYHCICHNE
OTIpEeNIeIUTEINS C TIOMOLIBIO AIEMEHTAPHBIX MPeoOpa30BaHUM, MPUBOISIIINX €T0 K TPEYTroJIbHOMY
BUJTY.

[Tpu u3ydyeHuu pemeHu cucTeM JIUHEHHbIX anredpandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMaHUE, PEXK/IE BCET0, Ha OHATHE PEUIEHHS CUCTEMBI U YCJIOBUS CYLIECTBOBAHUS pellie-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUS MEXJly PAHIOM MaTpPHIIbI, PAHIOM PaCIIMPEHHON MaTpPUILIbI
CUCTEMBI M YHCJIOM HEU3BECTHBIX M ypaBHeHUU. OOpaTuTe BHUMaHUE Ha YCIIOBUS NPUMEHEHUs
dopmyn Kpamepa u merona oOpatHoi MaTpullsl. BHUMaTenbHO pa3depute mpuUMephl peleHHs
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX alredpanyeckux ypaBHeHUi metoaoM ['aycca (BBeaeHue Oa-
3MCHBIX M CBOOOJIHBIX TEPEMEHHBIX ).

Pa3nes: DiieMeHTHI BEKTOPHOIi aJredpbl

[Tpy nM3ydeHuun naHHOW TeMbl OOpaTHTE BHUMAaHHE Ha JIMHEHHbIE ONepaluy HaJl BEKTO-
paMu, Ha TIOHSTHUS JIMHEMHOW HE3aBUCUMOCTH U JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/1aMEH-
TaJIbHOE TIOHATHE Oa3ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca), Ha pasio-
KEHHUE BEKTOpa 1o 0aswucy.

3HaTh OIpeneleHne, FeOMETPHUUECKHE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, POPMYJIIBI [l UX BBIYUCIEHHS B BEKTOPHOU M B KOOPAWHATHOH Gopme.
O06s13aTeNbHO 3HATh U YMETh MIPOBEPSATH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: koMnieKCHbIE YMC/Ia H MHOTOYJIEHbI

B sTOM paznene, npexie Bcero, Halo MOHATH, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PACILIU-
pPEHHEM MOHSTUS AEUCTBUTEIBHBIX YHCEN, 3HATH OIpe/ieleHre U TpU (GOPMBbI 3alIUCU KOMITJIEKC-
HOro ywucia (anredpandeckyro, TPHrOHOMETPHUECKYIO U NTOKa3aTeIbHYI0), TEOMETPHUECKYIO UH-
TepHpeTaio KOMIUIEKCHOTO YKcia U B3aUMHO-OJJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
KOMIIJIEKCHBIX YHMCET U MHOXKECTBOM TOUEK KOMIUIEKCHOM IUIOCKOCTH. 3HaTh Gopmyny Diiiepa.
KommiiekcHble uncia MOKHO M300pakaTh C MOMOIIBIO BEKTOPOB Ha KOMITJIEKCHOHM IJIOCKOCTH.
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[ToaToMy oreparuu CI0KEHUS ¥ BBIYUTAHUSI KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJICHBI K OTepa-
IIUSIM CJIOKCHHUS U BBIYMTAHHS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBIMONHSITH ONEPALMN YMHOKCHHUS, ACIICHUS, BO3BEIACHUS B MTOJIOKH-
TEJIBHYIO CTETICHb KOMILUICKCHBIX YHCEJ, 3alMCAHHBIX B TPUTOHOMETPHUYECKOW (opMme, U3BIeUe-
HUS KOPHS N-O CTETICHH W3 KOMIUIEKCHOTO YHCIa.

Crnenyer oOpaTHUTh BHUMAaHHUE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEN SIBIISETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckast orneparus HaJ KOMIUICKCHBIMU YUCIIaMU HE BHIBOJHT
3a TIpeIeITbl 00JIACTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3inyHbie BUIBI PA3TIOKEHUST MHOTOYJICHA HA MHOXKUTEIN IS CITy4aeB, KO-
IJla cpelid KOPHE MHOTOYJICHAa MOTYT OBITh KpaTHBIE, KOMIUIEKCHBIC KOPHH. DTH CBEICHUS OyIyT
UCIIOJIb30BAThLCS, HAIPUMEP, B MHTETPATHHOM HMCUUCICHUU TPU BBIYUCICHUW HHTETPAJOB OT
JPOOHO-PaMOHATBHBIX (DYHKIIHA, IPU PEUICHUU JIMHEHHBIX OJHOPOIHBIX IU(GEpeHIINATBEHBIX
YPaBHEHUU N-TO MOPSJIKA C TOCTOSTHHBIMU KOA(PPUITUCHTAMH.

Pa3nesi: AHaTUTHYECKAS] T€OMETPHSA

[Tpu u3ydeHNM aHATTUTHYECKON T€OMETPUH CIIEIYET, IPEKIE BCETO, MMOHATh, YTO €€ 3a7adei sB-
JSIETCSL M3YYCHUE TEOMETPUUYCCKUX OOBEKTOB IMPHU MOMOIIU aHAIUTUYECKAX METOOB ajIreOpsl U
MaTEeMaTHYECKOTO aHalln3a. B 0CHOBE TaKoro MmoIxo/1a JIS)KUT METO]T KOOPIUHAT, BIICPBHIC CUCTE-
MaTH4ecKu npuMeHeHHbI P. Jlekaprom. OCHOBHBIE MOHSATHS TEOMETPHUH (TOYKA, IpsIMasi, TJI0C-
KOCTh) SIBIITFOTCSI HEOTIPEACIIEMbIMHE, U JJII UX ONMUCAHUS MPUMEHSICTCS aKCHOMAaTUYCCKUI Me-
TO/I, TO3BOJISIOIINN YCTAHOBUTD B3aUMHO OJIHO3HAYHOE COOTBETCTBHE MEX Y MHOXKECTBOM TOUYEK
PSIMOM ¥ MHO>KECTBOM JICHCTBUTEIBHBIX YHCEI M, TAKUM 00pa30M, BBECTH CUCTEMY KOOpPIUHAT.
Hamo ueTko ycBOUTH pa3iuyHble JOPMBI YPABHEHUH MPSAMOU U INIOCKOCTH YMETh TIEPEXOAUTH OT
oHO# GopMbI K apyroi. Ciemyer OCMBICIHTD U YCIICITHO MPUMEHSTh PEIICHUS KIACCHYISCKHX
3a]]au aHAJIMTUYCCKOH T€OMETPUU O B3aMMHOM DPACIOJIOKEHHH TPSIMBIX U IUIOCKOCTEH, YMETh
OTIPEICIIATh YIJIbl M PACCTOSIHUST MEXIY Pa3InIHBIMU T€OMETPUICCKUMU O0HEKTaMHU.

OTMeTHM B 3aKJIIOYEHHE, YTO YCIEITHOE M3YYeHHE AUCUUILIUHBI « JIuHeliHas anrebpay,
prOOpeTeHNEe HEOOXOIUMBIX KOMIICTCHIINN, YMEHUH M HABBIKOB BIIAJICHHSI MATEMATHYCCKHUM all-
naparoM TpeOyeT OT CTYAEHTOB OOJBIION caMOCTOSATENbHON paboTel. OOpaTuTe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJMMBIX HAa CAMOCTOSITEIILHYIO pa0OTy B COOTBETCTBUHU C YUYCOHBIM ITLIA-
HOM, OOJIBIIIE YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BUIBI Ay JUTOPHBIX 3aHSATHUH.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@DOoH/ OLICHOUHBIX CPEJICTB MpeacTaBieH B [Ipuioskenun 2 k pabodeil mporpaMme U BKIIOYAeT
paszensl:

1. MeTob! KOHTPOJISA M OLIEHUBAHUS PE3YJIbTaTOB O0YUEHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyIbTATOB O0YUYEHHUS

3. O1ieHOUHBIE Cpe/ICTBA

3.1. Texymmii KOHTPOJIb

3.2. [IpomesxyTouHas aTTecTanus
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Ilpunoswcenue 1

1. TemaTu4ecKkui IJIAH JUCUMILUIUHBI «J/IMHeliHasI aJredOpa)» 1Mo HANPaBJIEHHIO MOATOTOBKHU
13.03.02 DjexTporHepreTuKa U HJIEKTPOTEXHUKA

[Tpoduin
JIEKTPOO0OPYI0BAHNE U NPOMBIILJICHHAS 3JIEKTPOHUKA
(0axanaBp)

Ounas popma o0yueHus

I'ox Hadopa 2026/2027
Buabl yueOHoii padoThl,

BKJIIOYASI CAMOCTOSITEIbHYIO Buabl caMocTOSITEILHOM PaGoThI Dopmbl
=3 aTTecTa-
= = padoTy CTYIeHTOB CryneHToB

Paznen § S ’ 107071
5 = M TPYA0EMKOCTb B 4acax
S am PYA
n/in CP | KC
J | I/C | JIa6 C P K.P. | KIL. | PI'P | Pedepar | K/p | D 3
IlepBbIii cemecTp
Pa3nes 1. DineMeHTHI JIMHEHHOM aJI-
1.1 | redps1 MaTpuiisl, neiicTBust HaJ MaTpu- 1 3 2 2 3
[AMH.
Onpenenureny, UX CBOWCTBA W BBIUMCIIE-
HHe. MaTpuyHasi 3amich CHCTEMBI JIMHEH-
12 hoix YpaBHEHUH. 1 4 2 3 *
Bruiaua 3aganuii PI'P Ne 1 no Juneiinoii
aareope .
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13

OOparHas MaTpulia ¥ €e BeIYKclieHne. Mart-
pUYHas 3alliCh CHCTEMBI JIMHEWHBIX YpaB-
HEHUU.

14

CucTteMbl TUHEHHBIX alNTreOpandecKux
YPaBHEHUH, OCHOBHBIE ITOHATHS U OIpEe-
neHus. Pemenue cucreM TMHENHBIX ypaB-
HeHuit Metoiom Kpamepa, metonom obpat-
HOHM MaTpHILIbI

15

Pewenue cucrem TMHENHBIX ypaBHEHUN
MeronoM ['aycca. Panr marpunsl. Teo-
pema Kponekepa — Kanesu.

1.6

Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUNH. OTHOPOHBIE CH-
CTEMBbI JIMHEUHBIX YPAaBHECHUM.
CamocrosiTeibHas padora Nel B ayauro-
PMH 10 JIMHeIHOH ajnredpe

1.7

Paznen 2. Bekropsl. JInHeliHbIe Omnepanuu
HaJl BEKTOpamH, UX CBOUCTBA. JIMHElHbIE
KOMOMHaIMKU BEKTOpoB. JIMHEHO He3aBu-
CHUMBIE W JIMHEMHO 3aBHUCHMBIE CHCTEMBI
BEKTOPOB.

Briiaua 3ananmii PI'P Ne2 o BekTOpHOI
aiareope.

18

[Tonsitue Ga3uca. KoopauHaTel BeKTOpa.
KonnuneapHocTh, OPTOrOHAIBHOCTD U KOM-
MJIAHAPHOCTHh BEKTOPOB.

10

15




1.9

CkansgpHoe NMpou3BECHUE BEKTOPOB U €ro
cBoiicTBa. BekTopHOE mpousBeneHue ABYX
BEKTOPOB, €r0 CBOWCTBA.

11

1.10

CMmemiaHHOe POU3BEIEHHUE TPEX BEKTOPOB
U ero CBOicTBa. Brruncienne odObema ma-
paienenumnena. YcloBUe KOJUIMHEapHO-
CTH, OPTOTOHATBHOCTH U KOMIUTAHAPHOCTH
BEKTOpOoB. OpTOHOPMHPOBaHHBIA Oazuc.
Brrurcnenue CKalasipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJAWHATAMH B OPTOHOPMHPO-
BaHHOM Oa3wce.

CamocTosiTeibHasi padoTa Ne 2 B ayAuTO-
p¥H 110 BEKTOPHOIi ajredpe

12

111

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot Oaszuca k Oasucy
npeoOpa3oBaHre KOOPAWHAT BEKTOpa IMpHU
n3MeHeHnn 6azuca. CoOOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUS JMHEHHOro ore-
paropa.

13

1.12

Pa3nea 3. KommjiekcHbIe YMCJIa M1 MHO-
roujeHbl MHOXECTBO KOMIUIEKCHBIX YH-
CCJI. q)OpMI)I 3aIlIUCH KOMIIJICKCHBIX YHUCECII.
OnepauHH HaJ KOMIINICKCHBIMHW 4YUCJIaMWU.
PaSJ'IO)KeHI/Ie MHOTOYJICHA HAa MHOXXHUTCIN
OCHOBHas Teopema anreopsl

14

1.13

Pa3znen 4. Ananuruyeckasi reoMeTpust
CucreMbl KoopAuHaT. Pa3nuuyHble THIIBI
YpaBHEHUH IJIOCKOCTH

15

16




Boiaaua 3aganuid PI'P Ne3 mo anaautu-
YeCKOH reoMeTpum

1.14

Paznuunble TUIBI ypaBHEHUH IpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3auMHoe pacnosioxkeHue npsiMbIX Ha I10C-
KOCTH U B IIPOCTpaHCTBe. Brruncienue pac-
CTOSTHUM MEXJy IBYMs TOUKaMH, TOUKOHN U
psMOH.. B3auMHOe pacrnoioKeHue Ioc-
KocTeil. BblunciieHHe pacCTOSHUN MEXIY
TOYKOW U IIOCKOCTBIO

CamocrosiTebHas padora Ne 3 B ayauro-
PMH N0 AHAJIUTHYECKOI reoMeTPpHH

17

1.16

KpuBble BTOporo nopsijika ux reoMmerpuye-
CKME CBOWCTBA. YPAaBHEHMS DJUIMIICA, TH-
nepoosel, mapabonsl OOmIee ypaBHEHHE
KpuBOoM BTOporo mnopsaka. IIpuBenenue
KPUBBIX BTOPOIO IMOpSJIKa K KaHOHHYE-
ckomy Buay. IloBepxHOCTHM BTOpPOro mo-

psaka

18

®opma aTTecTalMU

19-
21

Bcero yacoB nmo gAucuuIinge

16

32

60

PI'P

cam
pao.
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2. TemaTHuyecKkuii IJIaH JUCUMILVIUHBI «/IMHeliHAs ajredpa» mMo HaANpPaBJIEHUIO MOATOTOBKH
13.03.02 DaexTpo3HepreTuKa U 3JIeKTPOTEXHUKA

[Ipoduns
DJIEKTPOCHAOKEHH e
(0axanaBp)
3aounas popma 00y4eHust
I'ox Hadopa 2026/2027
o 8 Buabl yueOHo padoThl, BKIIO- } DopmbI
= ’ S| uasi cCaMOCTOSITeJIbHYIO paboTy Buabi camocTosiTeIbHOI PaGoThI ATTeCTa-
n/n Paznen 2 5 5 CTY/1eHTOB, M TPY10€MKOCTb B Crynenrosn -
8 3 = yacax
= A | e | Jga6 | cpC | KCP | K.P. | KL | PTP | Pedepar | Kip | D | 3
IlepBblii cemecTp
O0630p TeM, u3yuaembIx B pazaede 1. Jlu-
HeliHas ajreopa.
1 Marpuiel, 1€CTBUS HAJ MaTPULIAMH. 2 14
Onpenenureny, UX CBOWCTBA U BBIUUCIIE- 1
HUe. Pelienust cucteM JTMHEHHBIX YpaBHe-
HUU.
00630p 3agau, Bxoasmmx B PI'P Ne 1.
2 Broigaua 3apanuii nepsoro stana PI'P 1 4 14 +
Nel.
O0630p Tem, n3yuyaembIX B pa3jee 2.
DJIeMeHTBI BeKTOPHOH aJredpbl
JIuHeliHbIe Onepanvy HaJ BEKTOPaMHU.
3 | CkanspHOe, BEKTOPHOE U CMELIaHHOE IPO- 1 2 14
W3BEJCHUS BEKTOPOB, X CBOMCTBA. ¥ CJIO-
BHSI OPTOTOHAJIBHOCTH, KOJNIMHEAPHOCTH,
KOMIUTAHAPHOCTU BEKTOPOB.
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0630p 3amay, Bxoasmux B PI'P Ne 2.
Brigaua zaganmuii PI'P Ne2.

14

O030p 3a1a4, M3yuaeMbIX B pasaedie 3.
JleiicTBusl HaJ KOMIUIEKCHBIMU YHCIIaMHU.
Paznoxxenne MHOTO4YIEHAa HAa MHOXXHUTEIH.
OcHoBHas Teopema ajaredpsl

0030p Tem, u3yuaembix B pazjieie 4. AHa-
JIMTHYECKAas reoMeTpHUs

PaznuuHble TUIBI ypaBHEHUH IIJIOCKOCTH U
npsiMoil. B3auMHoe pacnosioxkeHue npsMbIx
Ha TJIOCKOCTHU U B MPOCTpaHCTBE. Brruncie-
HUE PACCTOSHUM MEXIY TOYKOH M IJIOCKO-
CTBIO, TOUKOU 1 IIpsiMoii. KpuBble 1 moBepx-
HOCTH BTOPOT'O MOPsI/IKa

14

O030p 3a1a4, n3yyaemMbIX B pa3jiee 3.
Beigaua 3ananmii PI'P Ne3

14

®opmMa aTTecTAlIMA

21

Bcero 4yacoB o gAucuuIInge

10

92

PI'P

19




Ilpunoscenue 2

®OH/I OHIEHOYHbBIX CPEJICTB
MO JUCHUTLIAHE

«J/IuneitHas anreopa»

Hanpasnenue noaroroBku: 13.03.02 DnexkTpo3HEpreTHKa U AIEKTPOTEXHUKA.
[Tpodunm: DnekTpoobopyI0BaHHE U MPOMBIIIIICHHAS JIEKTPOHUKA, IIEKTPOCHA0XKE-
HHE.

®opmbl 00yUeHHS: OUHAsL, 320YHASI.

Kadenpa: «Marematrka»

1. MeToabl KOHTPOJISI U OLIEHUBAHUSI Pe3YJIbTATOB 00y4YeHUsI

J11s KOHTPOJISI YCTIEeBAEMOCTH U Ka4yecTBa OCBOCHUS AUCIUILTUHBI HACTOSIICH MTPOrpaMMOit
IPEyCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCTIeBaEMOCTH (TEKYILIU KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (IK3aMeH).

2. llIxasa v KPUTEPHH OLIEHUBAHMS Pe3yJIbTATOB 00yUYEeHH S
®opma NPOMeKYTOYHOM aTTeCTALMU: IK3aMEeH

HpOMC)KYTO‘-IHaH aTTeCTanus 06yqa}om1/1xc;1 B (I)OpMe 9K3aMCHa MPOBOJUTCA I10 pE3yJibTaTaM
BBITIOJTHCHU S BCCX BUIOB y‘le6H0ﬁ pa60TBI, NpeaAyCMOTPCHHBIX y‘Ie6HBIM IUTAHOM 110 JAHHOM JTHMCIIH-
IJIMHE, IPpU 3TOM YYUTBIBAKOTCA PE3YJbTAThl TCKYLICTO KOHTPOJIA YCII€EBACMOCTU B TCUHCHUC CC-
MECTpa. OHCHKa CTCIICHU OOCTUXKCHUSA O6y‘IaIOH_II/IMI/IC$I IUTaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/I}I Io
AUCHUIIIIMHE ITPOBOAUTCA IMPENIOAABATCIICM, BEAYIIUM 3aHATHUA MO JUCHUIINIMHEC METOJI0OM SKCIICPT-
Ho# oneHkH. Ilo nToram HpOMe)I(YTOIIHOﬁ arTeCTalvu 1O JUCHUIIIMHE BBICTABIACTCA OLICHKA «OT-
JIMYHO», «XO0POLI0», «KYAOBJIICTBOPUTCIIBHO» UJIN «HCYAOBJIICTBOPUTCIBHO).

HIxaJja oneHNBaHUA Onuncanune

BeimonHeHs! Bce 00si3aTelbHbIE YCJIOBHSI NOATOTOBKH CTY-
JAEHTA K IMPOMEXKYTOYHOH aTTecTalMu, IIPEIyCMOTPECHHbIE
IporpaMMoil TuciuIuInHbl. CTyAEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUH, HABBIKOB [TOKA3aTENSAM, IPUBEICHHBIM B
OtnnuHO TabynLax, onepupyeT NPUOOPETEHHBIMHU 3HAHUSMHU, YMEHUSIMU,
HAaBBIKAMM, IPUMEHSET UX B CUTYalUsX MOBBIIIEHHOW CII0KHO-
ctu. [lpm sToM MoOryr OBITH JOMNYIIEHBl HE3HAYUTENIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYJHEHHs MpHU IMEepeHOCe 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIapTHBIE 3aa4H.
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Xopoiio

BrimonHens! Bce o0si3aTeslbHble YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K HPOMEKYTOYHOH aTTecTalluM, IPEeIyCMOTPEHHbIE
nporpaMMoil tucturuinibl. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUMN, yMEHUH, HABBIKOB ITOKA3aTeNsIM, IPUBE/ICHHBIM B
TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. B To ke BpeMs Ipu OTBETE JOMYCKAeT HECYIIeCTBEH-
HbIE MOTPEIIHOCTH, 33Ja4l pelIaeT ¢ HeJAOYeTaMHU, HE BIIMSIIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

Beimonnens! Bce 00si3aTe/lbHbIE YCJIOBHSI NOATOTOBKH CTY-
JAEHTA K IPOMEXKYTOYHOH aTTeCTalMH, IIPEIYyCMOTPECHHbIE
nporpaMMoil TuciuIuinHbl. CTyAEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I1I0KA3aTENSAM, IPUBEACHHBIM B
Tabynuax, onepupyeT NpUOOPETEHHbIMU 3HAHUSAMHU, YMEHUSIMU,
HaBbIKaMu. Ho TOKa3bIBaeT HeryOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK WM MPOTUBOPEYNH, OJTHAKO B (op-
MYJIMPOBAaHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXKIY aHa-
JIU30M, apryMEHTaluuell U BBIBOAAMHU, B PELICHUU 3a1ad MOTYT
coJiepxarbes rpyoblie omOKku. [1Jis mosryyeHus NpaBUIIbHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurensHo

He BeimonHeHbl o0si3aTe/ibHbIC YCJOBHSI NOATOTOBKH CTY-
JeHTa K HPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHbIE
nporpammoit nucuuiuineel, MJIM cTtyneHT neMoHCTpUpYyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEIECHHBIM
B Ta0JIMIaX, OIYCKAIOTCS 3HAYUTEIbHbIE OIIUOKH, IPOSIBIIAETCS
OTCYTCTBHME 3HAHUW, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTesew,
CTYIEHT UCHBITHIBACT 3HAUUTEIBHBIC 3aTPYAHEHUS IPU ONEpHU-
pPOBaHUU 3HAHUAMU U YMEHUSIMU.

3. OnleHOYHbIE CpeaCcTBA

HaumenoBanue
OLIEHOYHOTO Cpei-
CTBa

[Ipencrasnenue ome-
HOYHOI'O CPEJCTBA B
DOC

KpaTkas xapakTepucTHKa OLIEeHOYHOTO
CpeacTBa

KonTponbhas (ca-
MOCTOSITEIbHAs )
paborta

(KP)

CpencTBo NMpOBEPKH YMEHUM NPUMEHSTH
MIOJIyYEHHBIE 3HAHUS JUIS PEIICHMS 3a]a4
ONPENIEJICHHOTO THIA N0 TEME WU pas-
ey

KonTponbsHbie 3a1a-
Hus (mpumep)
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Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo IMpOBEpKH YMEHMI IPUMEHSTH
IIOJIyYEHHBIE 3HAHUs 110 3apaHee OIpele-
JIEHHOM METOJIMKE M1 peuleHus 3anad
WY 33JaHUd 110 MOAYJII0 WU JUCLU-
IIJIMHE B LEJIOM.

Kommiekr  3amanuit
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpauIecKon
paboThI

YcrHblii onpoc co-

CpeacTBo KOHTPOJIS,, OPraHW30BaHHOE KaK
crieraibHas Oecea rme1aroru4eckoro pa-
OOTHUKA C OOYyYaromMMCsl Ha TEMBI, CBSI-

Bompocsl o

OecenoBaHue, 3aHHBIC C U3y9aeMOM JTUCIUILUIMHOM, U pac- | TeMam/pa3/esiaMm Jiuc-
YO) CYMTAHHOE HA BBIICHCHHE 00beMa 3HAHHIMA [UILTAHBI
o0yJaromerocsi Mo ONpeACICHHOMY pas3-
Jieny, TeMe, IpooIemMe U T.11.
CucreMa cTaHIAPTU3UPOBAHHBIX 3aJaHHM,
4 Tect MIO3BOJISIOIIIAsT ABTOMAaTU3UPO- Bapuant tecta
(T) BaTh IPOLEAYPY MU3MEPEHHs] YPOBHS 3Ha-
HUI 1 yMEHHI 00yJaromerocs.
5 | Ox3ameHanonHble | CpeICTBO MPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHAllMOHHBIE
OMIIeTHI HABBIKOB. MOKET BKJIFOYATh KOMILJICKC T€O- | OWJICTHI
(3B) PETHUYECKHUX BOMPOCOB, 3a1ad, MpPaKTHYIC-

CKUX 3aJIaHUM.

3.1. Texkyuiuii KOHTPOJIb

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOTIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOCHUSI O0YUaIOIIMMHUCS Pa3/IeioB
JUACUUIUINHBL, ipueM PI'P.

Coaepsxanue pacyeTHO-rpauyecKkoi padoThl.

PacuetHo-rpadguyeckas padora Nel no imHeitHo# aaredpe.

Kpatkoe conepkanue pacyeTHo-rpadu4eckoil paboTsl:

Matpuubl U onpenenuteny. Pemenne cucrteM JIUHEWHBIX anreOpandyeckux ypaBHEHUH MeETOAaMH
["aycca, Kpamepa 1 06paTHOIl MaTpuUIbL.

PacuetHo-rpaduyeckas padora Ne2 nmo BekTOpHO# ajredpe.

Kpartkoe conepkanue pacueTHo-rpadu4eckoil paboTsl:

BexTopsl, aelictBusa Hag BekTopamu. CKalsIpHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEIEHUS BEKTOPOB.
Pacuerno-rpaduyeckas padora Ne3 mo aHaIMTHYECKO reOMeTPHUH.

Kpatkoe conepkanue pacyeTHo-rpadu4eckoil paboTsl:

Pa3znnuunble BUIBI ypaBHEHUH NPSIMOM U INIOCKOCTU. B3anMHOE pacnosiokeHue NpsiMbIX Ha IJIOCKO-
CTH, TNTOCKOCTEH B MPOCTPAHCTBE.

KoMnekT 3aganui
JJISl BBIIOJIHEHHSA pacdeTHO-Tpadpuyeckux pador (PI'P)
1o AucuuIuinee «JIuHeitHass ajaredopa»

PI'P Nel, yactp 1
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{—1 1 0 {2 0 2)
3amanme Nel. Jlanbr matpuniel A= 1 3 2 ' m B=| 0O -3 3 |
|

\ 4 0 -3 ) 1 1 -1 )
Beinonuuts neiicteus: AZ + 8BT .

3ananue Ne2. ITpogomkuTh 1aHHOE MaTpuuHoe paBeHcTBO (2A+3B)? —4A? —6AB =...
U IIPOBEPHUTH €T0 It MaTpUIl A U B U3 IEpBOTO 3aIaHusI.

3amanue No3. BeUuCIUTh onpeaenuTeb IByMs CIIOCO0aMHU: Pa3IOKEHUEM I10 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLY.

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

3amanue Ned. JInst naHHOW MaTpUIlbl HANTH 00paTHYto Matpuily. Caenarh MpoBEpKYy.

1 0 2
|(l : 0\|-
-1 2 3
3amanue Ne5. Pemuts Marpuunoe ypasuenne AXB =C (maiitu X). Coenarth npoBepky.
( -1 2) ( 3 4) (0 4)
A= , B= [ C=| .
L2 1 2 3) -9 3)

3ananue Ne6. Haiitu panr Marpuubl.

(1 1 2 3 7}
0 5 4 3 1}
)2 3 89 15)
\3 —8 2 6 20

PI'P Nel, 3apaHus O pelICeHHIO CHCTEM JIMHEHHBIX aJaredpan4ecKuX ypaBHeHHI
3aganue Nel. Pemutes cucremy metonom Kpamepa. Cnenatb npoBepky.

[[X1+4X2 —X3 =—2
42X, +2X, + 3% =7
| [3X, +6X%,—2%; =1

3ananue No2. Pemuthb cuctemy u3 Nel MeTo0M 00paTHOI MaTpHIIbL.
3amanue Ne3. Pemuts cucremy n3 Nel metonom ["aycca.

3amanne Ne4. Pemuth HEOgHOPOAHYIO cucTeMmy MeToaoM ["aycca. Haiitu oOriee perienne u 9act-
HOE pellieHue.
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[ X1+ X2 +2X3+3%4 =5
| 5% + 4%, + 4x,=11

3aganue NoS. Pemnth ogHOpoAHYIO cuctemy Metogom ["aycca. Haittu o6miee pemenue u OCP.

2X1 +6X2 —9x3 —9x4 =0
4%, —5%; + %, =0

3X) 4 3%, — Tx; — 4%, =0 '

PI'P Nel, gyacth 2

3ananue Nel. loka3sath, 40 BEKTOPEl m, n, p 06pasyroT 6a3HC B MPOCTPAHCTBE H PA3IOKUTH

BekTOp a mo stomy 6asmcy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—4,13).
3aganue No2. Jlanbl BekTopsl M H N . BbIACHUTL — KOJUIMHEAPHBL JH BeKTOPs! & 1 b .

m:(28!_8!8)!ﬁ:(_21’6’_6)! 522 +r_l,b_:2r_l—ﬁ.

> 3

3amanue Ne3. Haiitu |§ |, eciu |m| = 6\/5, |ﬁ| =2, (m_,rT) =135°, a=6n-m.
Bamanme Ned. Jlan AABC . Haittu £ B,ecm A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Tlpu kakux "x BeKTOpsl @ M D meprnenauKyIapHbI?

5:(x;1;—4),5:(x—3;12;x).

Baganue Ne6. Haiitu muiomniais napauieorpaMma, IOCTPOEHHOTo Ha BekKTopax a u b .

_ A
a=2m-5nb=m+n, [m]=12 [z =3.(mm) =

3ananue No7. Haiitu miomans Tpeyroiasiuka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganve Ne§. Jlaubl BekTOpbl &, D, C . BRISICHUTL — KOMILIAHAPHBI JIH BEKTOPBI. Eciti BEKTOpHI He

KOMIUJIaHApHBI, TO HaWTH 00BEM Imapajurejicnuinena, moCTpoCHHOIo Ha BCKTOpax a, b , (_: " o11peac-

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

3ananne Ne9. Jlns nuHelHOTO OniepaTopa A 3amaaHbl 00pasbl 0a3ucHBIX deMeHTOB A€, AE,, A€,

. 3anucath Matpuiy oneparopa 4 B 0asuce €, €,, €, ¥ HalTH 00pa3

JJeMeHTa X .

Ae, =7¢,+3€e,—-2¢6,, Ae,=¢€, —-€,+4¢e,, Ag, =28€ +2¢€,+3¢,,

x|
Il
N
<
o
|
N
&
N
_|_
|
w

24



3ananue Nel0. Haiitu coOCcTBeHHbIE 3HaYCHUS 1 _Ca6C”Jj_B\eHHBIe BEKTOPBI JINHEWHOT'O OIIeparopa,
3aJIaHHOTO B HEKOTOPOM 0asuce Marpuiiein A= .

Bamanune Nel. Tlpsimast |, mpoxomur uepes Touky A mapasienbHo Bektopy (. Ipsimast |, mpo-

PI'P Ne 1, vactp 3

XOAUT yepe3 Touky B mepnenmukynspao Bekropy N . Haiitu Touky nepecedeHus mpsiMbIX U yroi

mexay mumu, ecmn  A(3;5), T (1;3), B(0;5), n(-3;4).
3aganue No2. Jlana npsimast |,. Ilpsmas |, mpoxoawmt uepes Touku A u B . Haiitu paccrosinue ot
TOYKH repeceuenus npsameix |, u |, mo npsamoii |, .

x=-8t-3 | | |

3ananue Ne3. Haiitu paccrosuue ot Touku M, 110 mnockoctu o, mpoxoasimeii uepes Touky A

neprnenauKynspHo Bekropy N, eciu M (0; 1;7), A(2;-1;4), n(6;22; -3).

3aganve Ne4. Haiitv yros Mexy IIOCKOCTBIO Ol M IUIOCKOCTBIO [3 , MpOXOoasIei 4epe3 TOYKu

A BuC,ecmm a0 :5x+y+4z-28=0, A(5;2;5), B(3;7;0),C(-4;-3;-1).
3amanue NeS. 3anucaTh KaHOHMYECKHE YPAaBHEHUS IPSIMOM, 3aJaHHON OOIIMMHU YPaBHEHUSIMU.

X+2y-9z-10=0;
3Xx+4y+8z—-24=0.

3aganve Ne6. Haiitu Touky nepecedenus npsamor | ¥ miockoctd O ¥ yros Mexy HUMU.
X+2 y z-1

3 4 =2

I ; oiXx+2y—-32-12=0.
Bamanue Ne7. TIpsimast |, mpoxomut wepes touku A u B. Tlpsimas |, npoxomut yepe3 Touky M
HEPICHANKYIISPHO TIIOCKOCTH O . Haiiti yron mexay npsiMbivu |; u |, 1 BBISICHUTB — J€Kat Jin

OHH B OJHOH IIJIOCKOCTH HJIN CKpCIINBAKOTCA.

A(9;-31),B(4;4,-5),M (-1;11;-11), a:2x+3y—z-1=0.

(x+3)? ¥
29 + % =1 yka3zaTb (HOKyChI, IKCIIECHTPUCUTET, AUPEK-

Tpuchl. [IocTpouTh KpUBYIO, 1300pa3uTh GOKYCHI, TUPEKTPUCHL.

3amanvie Ne8. [Ins maHHON KpUBOHN

3amanue Ne9. TpusecTu ypaBHeHue kpuBoit 9x? —25y? —18x + 200y —616 =0 x kaHOHUYE-
CKOMY BUJIy U TIOCTPOUTH KPHUBYIO.

KouTtpoJabHble 3a1anns (mpuMepb)

Bapnanr.
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1. Haiitu 3Ha4eHUs MATPUYHOTO MHOTOWIeHa F (A)

f(x):—x3+2x2—x+3,A:(_31 Z\J

r -2 0 8 1 5

2. HaliTi paHr MaTpuLbl IPUBEICHUEM K CTYIIEHYaTOMY lemy|
8 2 6 -3 -13|
1 5 17

’I 3 13
\
1 2 1
3. BerauciauTh onpenenuTes MPUBEISHUEM K CTYIICHYATOMY BUILY 3 5 3
2 7 -1

4. Hatiti maTpuity, oOpaTHyto naHHOW (a). Pemmte MatpraHOe ypaBHeHHE (0)

Fg s :131 (6)(1 2y (2, 3 5)
(a) - e, f
\2 7 —5 S 4)X 9y

5. Pemuth cuctemy ypaBHeHHH. YKa3aTh o0llee U 0JJHO YaCTHOE pelIeHue ().

Pemuthb cucreMy ¢ MOMOIIBIO 00paTHOW MaTpHIlbl 1 IO popmyiiam Kpamepa (0)

4X1+9X2 —5x3—8x4 =5 [X1+2X2+X3=5
(@ X +7X —2Xx —4x =4 (©) | X =5X +3x =—7
13 1 2 3 4 13 1 2 3
2X +5X +X +3x =3 2X +7x —x =13
1 2 3 4 L 1 2 3
Bapuant
1. Pacnucath pa3noxenue BeKTopa X Mo BekTtopam P, d,r
X= {5,—12,1} , p= {1,—3,0} = {1,—1,1}, r= {O,—1,2}

2. KonnuaeapHsl i1 BEKTOpbI P U (7

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

3. Jlana nupamuna c Bepiuunamu B toukax A A, AA,.
A (-2,4,8), A,(4,-1,2), A;(-8,7,10), A,(-3,4,-2)
Haiiu:

a) yron mexy peopamu A A,, AA,

0) oObeM nupamMuIbI

B) JUTHHY BBICOTHI OMYIIIEHHO!N Ha rpaHb A; A, A,
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T') HAliTH [UTHHY MEAUAHBI, IPOBEICHHYIO U3 Bepiiuabl A1 K pedpy A, A,

4. BRIMUCIIUTS TUIOMA/b MapaIeiorpaMMa, MOCTPOEHHOTO Ha BeKTopax a u b oL — yron mexy BekTo-

pamu P u
a=2p+q, b=p-3q, lp|=2, |a|=2, o=

Bapuanr

1. Haiitu paccrosiaue or Touku Mo 10 miockoctu (MlM oM3s ):
Mo (-9;10;2), M1(0;7;-4), M2(4;8;-1), M3 (-2;1;3)

(x+y+2-2=0

2. BeimmcaTs KaHOHUYECKOE YpaBHEHHE TIPSIMOI: i

X—y-3z+6=0

3. HaiiTy TOUKy TIepecedeH s psAMOii 1 IIIOCKOCTH: X — 2 _y- 3 _Z +1 u X+y+22-9=0.

1 1 -4
4. Haiitu Touxy P cummerpuunyro Touke P oTHOCHTENBHO mpsiMoii | P(O;—l;3) u X-1 'y z
! 1 -1 1
5. Hamicatp ypaBHEHHE TUIOCKOCTH OL TIPOXOJIsIei uepe3 Touky Mo M MepneHmuKyIspHO — HpsMOi

(MlMZ ) : Mo (3; 2; O) , M1 (4;1;5) , M2 (2; -1; 4) .

6. Haiitu kocHHYC yriia MeXy TUIOCKOCTSIMH OL1 U OL2
o1:3X—y+3=0, a2:Xx-2y+5z-10=0

BapuaHT 3ajaHuii IPOMEKYTOYHOIO TECTa

1.1. HaiiTi panr MaTpuiibl IPUBEAEHUEM K CTYIIEHYATOMY BI/I}Iy|
$ 2 8 3B ||

11 -3 13 5
1.2. PemmuTh MaTpUYHOE ypaBHEHHE |( : “2),, (2. 3 51
K—s 4 ) X = \ 3 -1 0 )

[X1+2X2+X3 =5

1.3. Pemuts cucremy o opmynam Kpamepa 3%, —5X, +3X, = —7
y 1o popmy. pamep 135 -5 +3% = 2

s 2 s

2.1. Hanucath pasioxeHne BEKTopa X 1o Bektopam p,q.r Xx={5,-121}, p={1,-3,0},

q={1-11}, r={0,-1,2}

2.2. Beraucnuth mionia s napauiesorpaMma, IOCTPOSHHOTO Ha BEKTopax @ u b o — yrom Mexay

BEKTOpaMH P U (
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a=2p+q, b=p-3q, lp|=2, |a|=2, o

2.3. Jlana nupamua ¢ BepumHamu B Toukax A A, A;A,. A,(6,1,3), A,(6,-2,-3), A;(2,2,0),
A4(-5,1,0)

Haiitu nyinHy MeuaHbl, MPOBEISHHYIO U3 BepIuHbl A; K pedpy A, A,

Xx=2 y-3 z+l

3.1. Haiitu TOUKy niepeceueHust MpsiMOM M MIOCKOCTH: U X+y+22-9=0.

1 1 —4
3.2. Haiitu Touky P:1 cummeTpuuHyro TOuke P OTHOCHTENBHO mpsmMoi | : P(O;—1;3) U
x=1 'y z
1 -1 1

3.3. Hanmmcarp ypaBHEHHE IJIOCKOCTH O TPOXOIAIIEH uepe3 TOuKy Mo W meprneHauKyIspHO

npsMoit (MiM2) 1 Mo (3;2;0), Mi(415), M2(2-1;4).

4.1. Jlana kpuBasi BTOPOTO MOPSAKA X* +4y? —12x +16y +16 =0 . [loydnTh KAHOHHUECKOE YpaBHEHNUE

KpPHUBOI U MOCTPOUTH .€€

! ’ ’
4.2. CocTtaBUTh MaTpHILy TIepexoja ot Oa3uca e ,e ,e Kk 0a3ucy e ,e ,e , ecliu
"= - - - S5 o - 1 2 3 1 2 3

= - - - . - . -

e, 2e,+e,+e,e,=,—-6,+6;, 6,=0€,+26,+6,

Kpurepum ouenkmu:

- OLICHKA «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CJIM OH PETYJISPHO B TEUEHUE CEMECTpPa MPeICTaBIsII
pELIeHUs 3a/1ay, BBIIOJHUI MTOJHOCTHIO BCE 3a/IaHMsI M UX 3alIUTHII, OTBETUB Ha BOIPOCHI IPeno/ia-
BaTels;

- OLICHKA «HE 3a4TE€HO» BBICTABIIECTCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUEHHE CeMecTpa Mpei-
CTaBJISUT PELIEHMsI 3a]1a4, BBIOJIHUI 33/1aHHs HE MOJIHOCTHIO MJIM BOOOIIE HE MPeACTaBsl paboThl
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTU B OTBETAX Ha BOMPOCHI MPENOAaBaTENs.

Jljig ipoBeieHus TEKYILEro KOHTPOJIS 3HaHUM CTYJEHTOB B IUCTAaHIIMOHHOM (opMaTe B paz-
paboTtanHbIX Kadenpoi «MaTemaTnka» OHJIaiH-Kypcax UMEITCS MPOMEXYyTOUHbIe (IPOOHbIE) Te-
CTBI.

3.2. IIpomMe:kyTOUHAS aTTeCTALMSA

[TpomexyTouHas aTTecTalus - (3K3aMeH) MPOBOJUTCS 110 OUjIeTaM B yCTHOM (opme.
BpewMs 17151 moAroTOBKM OTBETA HA BOMPOCHI HE Oosiee 45 MUH.

buner BkiItoyaeT TEOPETUUECKU BOIIPOC U 33JaUH.

KoMruiekTsl sK3aMeHAITMOHHBIX OMJIETOB XpaHATCs Ha Kadenape «MaTemaTukay.
TunosBbie BADUAHTHI OMJIETOB MPUWJIATAIOTCH.

KoMmmuiekT Bonpocos
110 JUCHUIUIMHE «J/InHeiiHas anredpa»

Marputibl, TUIIBI MaTPULL.

Ornepanuy ¢ MaTpUIIaMH, UX CBOMCTBA.

YMHOK€EHNE NPSIMOYTOJIbHBIX MaTpHII.

Matpuunas popMa 3arrcH CUCTEMbI JIMHEHHBIX alreOpandecKux ypaBHCHHM.

A
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Onpenenuteny U UX CBOKCTBA.

[Tonsitue onpenenutens. MUHOPHI U anredpandeckue JOTOITHEHHS.

CucTeMbl TMHEHHBIX alreOpandecKuX YpaBHCHHM, OCHOBHBIC TTOHSTHS U ONPEICIICHUSI.

IIpaBuio Kpamepa perieHus CUCTeM JUHEUHBIX YpaBHEHUH.

OO6parHas maTpua 1 €€ BRIYHCICHHUE. Y CIIOBUE CYIIECTBOBAHUS OOPATHON MaTpPHIIBL.

10 Pemenuie cuctem ITMHEHHBIX anreOpanyecKux ypaBHEHH METO/I0M OOpaTHOM MaTpPUIIBL.

11. Meton I'aycca penieHust CUCTEM JTMHEHHBIX YpaBHEHUI.

12. Pemenue npou3BOJIbHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeToa0M ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemu.

14. OnHoponHbIe cucTeMBbl TMHEHHBIX ypaBHeHUN. Kputepuil cyliecTBOBaHUsI HETPUBHAIIBHBIX pe-
LIEHUH.

15. [TonsiTue BeKTOpa U JUHEHHbIE ONEpallMU HaJl BEKTOPaMH, CBOMCTBA ONeparuii.

16. JIuneitHas KOMOMHAIUS BEKTOPOB.

17. JluneiiHast HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUUECKUX BEeKTOpoB. Kputepuii iu-
HEWHOW 3aBUCUMOCTH.

18. IlonsTue 6a3uca. KoopauHaTer BeKTOpAa.

19. OpronopmupoBaHHbIii 0a3uc. Pa3noxeHne BekTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHast Tpolika BEKTOPOB.

21. CxansipHOE, BEKTOPHOE M CMEIIaHHOE MPOU3BEIeHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasmce.

22.YcnoBusi OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe MPOCTPAHCTBRA.

24. Martpuiia nepexoja ot 6a3uca K 6a3ucy.

25. CoOCTBEHHBIC BEKTOPHI i COOCTBEHHBIC 3HAUCHUST MATPHIIBI.

©ooNo O

AHaJIMTHYECKAS] TeOMeTPHUS

1. Cuctemsl koopauHart. [lekapTOBbI MPAMOYTOJbHBIE KOOPIUHATHI HA INIOCKOCTH U B IPOCTPAH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YpABHEHUH IIJIOCKOCTH U MPSIMOM.

Brruncnenue paccToSHUN MEXIY JBYMs TOUKaMH, TOUKOW U IPAMOM, TOUKOH U TUIOCKOCTBIO.
Brruncnenne paccTosTHUS MEKIY CKPEIIMBAOIIUMHUCS IPSIMBIMH.

Brruncnenue yriaoB Mexay AByMs MPSIMBIMHU, IPSMOM U INIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
KpuBble BTOpPOro nopsiika MX reoMeTpu4ecKue CBOMCTBA U ypaBHeHUs. [IpuBenenne kpuson
BTOPOTO MOPSAKA K KAHOHUUECKOMY BULY.

8. KanoHmueckue ypaBHEHHsI dJUIHATICA, TUTIEPOOITBI, MapadOIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSAIKA.

10. Kanonnveckue ypaBHEeHUs cPepsl, SJUTUTICOMIA, KOHYCOB, THIIEPOOIIONIOB, TapaboIonIoOB.

Noakown

Tunosbie BApHAHTHI OUJIETOB
1o pucuumuinHe «JInneiinas anredpay»

MHWHHCTEPCTBO HAYKMU 1 BBICILIIET'O OBPA30OBAHNS POCCUMCKON OEJIEPALIIN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHME BBICIIIET'O OFPABOBAHU S
«MOCKOBCKHUM MMOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKH NOJHUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaremaTuka»
Hucturuimaa — «JIuHeitHas anreGpay
Kypc 1, cemectp 1
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3K3AMEHAIIMOHHBIN BUJIET

1. OmnpenenuTenu U UX CBOKMCTBA.
2. PemmTh MaTpuyHOE ypaBHEHHE XB=A,ecid A _ (1 2\I, B_ (_1 2\ .

2 1) L 01
o X1+ 2% =-1
3. Pemurs CHUCTEMY METOJ0M 06paTHOI/I MaTpULbI .
2Xl - 3)(2 = 12

4. JlaHBI BEKTOPHI a = (-5,9,8), b= (-3,1,-2), ¢=(-8,10,-10). [IpoBepUTH — KOMIIJITAHAPHBI JIU OHU.
Eciu HeT, HaliTh 00beM Mapaulelenuie/a, IOCTPOEHHOro Ha BEKTopax a,b,c.

5. Haiitu yrosn Mmexxay Bektopamu a =(1,-2,-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenanuu kadenpel maTeMaTuku « 30» 04. 2025 r., mpotokos Ne 7

3aB. kadeapou O.M. bapatnosa / /

MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA3OBAHNS POCCUNCKON ®EJEPALIUU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICHIET'O OBPASOBAHUS
«MOCKOBCKU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHMM IOJHUTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTuka»
Huctmruinna — «JIuneitHas anreGpa
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JIuneliHas KOM6I/IHaHI/I$I BCKTOPOB. bazuc. KOOp,ILI/IHaTBI BCKTOpPA.

12 -1)
2. Beruucnuts onpenenurens Matpunbl C=A"T, ecmn A=|3 1 OJ.
011

[4%1 = 2%z + 33 =12,
X +5x -3x =1,
i1 3
| L2x1+3x2 2%, =3.
4. Tlokazatp, yTo BEKTOpbl M= (1,-1,2), n=(2,0,3), p=(-2,-1,1) 0Opa3yroT 6a3UC B MPOCTPAHCTBE.
5. lano oOuiee ypaBHeHue psMoil  —2x+3y —5=0. Hanucarb: ypaBHEeHHE PSAMOM € YTIOBBIM KO-

3G PUIMEHTOM; ypaBHEHHE NPSMON B OTpE3Kax; HOpPMalbHOE ypaBHEHHE MPSMOH.

3. Pemmre cucremy ypaBHeHui meronoM ['aycca

VYTBep:keHo Ha 3acefaHnu Kadeapsl maremMatuku « 30» 04. 2025 r., mporoxomn Ne 7

3aB. kadeapoit O.M. bapanoBa [/ /

J1514 mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUM CTY/IEHTOB B JUCTAHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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