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1. Hean, 3a7a4u ¥ NIVIAHKMPYeMble pe3yJIbTaThl 00y4eHHs 110
AUCUMILTHHE

K OCHOBHEIM yesim OCBOCHUS TUCHUILINHBI «JIMHEHas anreOpay clieyeT OTHEeCTH:

- BOCIIUTAHUE Y CTYACHTOB OOLIEH MaTeMaTU4ECKON KYJIbTYpbI;

- IpHUOOpEeTEeHUE CTyIEHTaMH IIUPOKOT0 Kpyra MaTeMaTH4eCKIX 3HaHUM, yMEHU U HaBbI-
KOB;

- pa3BHUTHE CIIOCOOHOCTU CTYACHTOB K WHAYKTUBHOMY U JEIYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMATUYECKON NHTYHIINY;

- YMEHHUE CTYJEHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITENILHOTO U3yueHUsl yueOHOM 1 Hay4-
HOM JIMTEpaTyphl, COAEPKALIEH MAaTEMaTUYECKUE CBEICHUS U PE3YJIbTaThl;

- IOJITOTOBKY CTYJIEHTOB K JIEATEIHHOCTH B COOTBETCTBUH C KBaJM(UKALIMOHHON XapaKTe-
pUCTHKON OakanaBpa 0 HaIllpaBJIEHUIO, B TOM 4Kciie (popMHUpOBaHUE YMEHUN UCIIOIb30BaTh OCBO-
€HHbIE MaTeMaTUYECKUEe METO/IbI B PO(EeCCHOHANLHOM 1eATETbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHAX UG-
pPOBOI TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKHX PUCKOB COBPEMEHHON IUGPOBON IKOHO-
MUKH.

K ocHOBHBIM 3ad0auam 0CBOCHUS TUCIUILINHBI «JInHelHas anreOpay cienyeT OTHECTHU:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MOHSTHI, METO0B, GOPMUPYIOMIHUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO Ul YCIEIIHOTO PElIeHHs] MPUKIIaIHbIX 334,

- (hopmupoBanue y crygeHTa TpedyeMoro Habopa KOMIETEHIIUNA, COOTBETCTBYIOIIUX €0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/A.

OOyuenue mo nucuuiuinHe «JIMHeiHas anreOpay» HampaBiIeHO Ha (OPMUPOBAHUE Yy 00y4aro-
muxcs cinenyronmx komrnereHnui B coorserctBur ¢ @I'OC 08.03.01 CtpountenscTBo

Koa n HauMeHoOBaHMe KOMIIETeH Ui

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUUN

OIIK - 3. Criocob6eH npuMeHsSITh COOTBETCTBY-
oL (PU3KKO - MaTeMaTHYECKU anmnapar,
METOBI aHAIHM3a U MOJICITUPOBAHMSI, TEOPETH-
YEeCKOI'0 M SKCIEPUMEHTAIBHOIO HCCIIe10Ba-
HUS TIPH pEeIIeHUH MTPOPECCUOHATBHBIX 33124

NOIIK-3.1. Mcnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUTUIMH, METOIBI
anreOpbl 1 MaTEMaTUYECKOTO aHau3a, Tud-
(bepeHInaIbHOT0 U UHTETPAILHOTO UCUHUCIIe-
HUS, YUCIICHHBIX METOJIOB; (DU3UUYECKUE SIBIIC-
HUS ¥ 3aKOHBI MEXaHUKH, TEPMOJMHAMHUKH,
ANIEKTPUYECTBA MAarHETU3Ma, ONTHKH.
NOIIK-3.2. BeimosHseT aHalinu3 1 MOJIEIUPO-
BaHME, TEOPETUUECKHUE U IKCTIEPUMEHTATb-
HBIEC UCCIICIOBAHMS PHU PEIIeHUH npodeccu-
OHAJIBHBIX 33]1a4 C UCTIOJIb30BaHUEM (PUZHKO-
MaTeMaTHYECKOTo anrmapara.

NOIIK-3.3. [TpuMeHsieT METOIbI BBISIBIICHUS
po0JIeM B AJIEKTPOIHEPTETUUECKON OTpacIn
C UCIOJIb30BAaHNEM HAaBBIKOB AaHATMTUUYECKOTO
1 HKCIIEPUMEHTAIILHOTO UCCIIE0BAHUS OC-
HOBHBIX (PM3UUYECKHUX 3aKOHOB M TEXHOJIOTH-
YECKUX MTPOLIECCOB.




2. MecTo TUCHUILTHHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JucnurmuHa OTHOCUTCS K 00s3aTenibHOM yacTu Os0ka b1: Monynp «MareMaTuueckue u ecre-
CTBEHHO-HAYUYHBIE JUCIUILIMHBIY.
E€ u3ydenne obecnieunBaeT N3y4eHUE TUCIIUILINH:
B obsazamenvroii wacmu:

MaTeMaTHYECKHI aHaJIu3;

dusmnka;

XHMUS;

TEOPETHUUECKUE OCHOBBI AJIEKTPOTEXHUKH;

TEOpEeTHYCCKas MEXaHHUKa;

AIEKTPOHUKA;

SKOHOMUKA M YIIPABJICHUE B DHEPTETUKE.
B uacmu, omnocawetics x snekmuHbiM OUCYUNTUHAM.

- MaTeMaTHYE€CKHUE METO/Ibl MOJICTMPOBAHUS U aHAIN3a ICKTPUICCKUX U DJIEKTPOHHBIX CH-
CTEM.

3. CTpyKTypa M coiepKaHue THUCIHUIIINHBI

OO61mas TpyA0eMKOCTh IUCHUIUIHHBI COCTAaBIsIeT 3 3aUeTHbIe euHUIIBI -108 vacos.

3.1.  Buabl yueOHOii padoThI H TPYA0EMKOCTH

3.1.1 Ouynas ¢opma o0yueHus

n/n Buj yueonoii pa6orni Kol?;l;icmo Cemectp 1
AyIHMTOpHBIC 3AHATHS 48 48
B Tom uucie:
Jlexun 16 16
1.
, CeMuHapcKue/mpakTUUECKHUE 3aHATHS 32 32
. JlaGopaTopHblie 3aHATHS - -
CamocTosiTe1bHasi padoTa 60 60
IIpome:xxyTouyHast aTTecTanus
3K3aMEH D D
Hroro 108 108

3.2. TemaTru4yeckuii NiaH U3yYeHUS TUCHUILIAHBI

TemaTuueckue miaHbl H3y4eHUs AUCUUIUIMHBI IO OYHOU M 3a04HOM (popMam 0OydeHus pazme-
IICHBI B IPUJIOKEHUH | K paboueit mporpamme.



3.3. CoaeprxaHue pa3aejioB JUCHUILINHBI

BBenenue

IIpenmer, 3a1aun U cogepkanue JUCUUILIMHBL. OCHOBHBIE 3Tallbl PA3BUTHUS AUCLUILINHBI.
CrpyKTypa Kypca, ero MecTo 1 pojb B TOArOTOBKE OakaaBpa, CBsI3b C APYTUMH JTUCIUITTHHAMH.

Pazgean 1. DiaemMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl 1 onpeaeuTe/ .

[Tonsitue matpunsl. Bunsl Mmatpun. [eiictBust Hag Matpuniamu. Oniepaiyu HaJl MaTpuliaMu
U ux cBoiicTBa. OmnpenenuTeny, UX CBOWCTBA U BbluncieHus. [loHsaTus MuHOpa U anredpanye-
CKOTo JIomnojHeHus. PaznoskeHue onpenenuress mo JIeMeHTaM CTPOKH Wi cTooa. Beruucie-
HUE ONPEEIUTENECH pa3InYHOr0 NOpsAJIKA.

OOparHast MaTpHIla U AITOPUTM €€ BBIYMCICHHS. DJeMEHTapHbIe TpeoOpa3oBaHus MaT-
puu. [TpuBeneHne MaTpullbsl K JUaroHaabHOMY WIH TpalelueBUIHOMY BUly. MaTpuuHas ¢popma
3aIllUCH CUCTEMbI JIMHEWHBIX aareOpandyeckux ypaBHEeHHH. PaHr MaTpuiibl.

Tema 2. Pemienue cucreM JUHEHHBIX aJredpandyeckux ypaBHeHUid.

CucTeMbl IMHEHHBIX alreOpandecKuX ypaBHEHUH, OCHOBHBIC TIOHATHA. Pemenune cucrem
JUHEHHBIX ypaBHeHHH MeTogoM Kpamepa, MeTonom oOpaTtHoO#t MaTpulibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Penienue npon3BOJbHBIX CUCTEM JIMHEWHBIX YPAaBHEHUH METOJIOM
I"aycca. Pemienne oJHOPOIHBIX CUCTEM JIMHEHHBIX ypaBHEHU. KpuTepuil cyliecTBOBaHUS HETPU-
BHAJIbHBIX PELICHUI.

Paznen 2. DineMeHTHI BEKTOPHOI a/1redpbl

Tema 1. JIuneiinble onepanuu Hajl BEKTOpaMH, UX CBOWCTBA. JInHeiiHbIe KOMOMHAIMY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpOB. basuc cucremsl BekTOpoB. Enun-
CTBEHHOCTb Pa3JIOKEHHsI BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIHN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEJCHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
0pTOFOHaJIBHOCTI/I, KOJ'IJ'II/IHeapHOCTI/I, KOMHJIaHapHOCTI/I BeKTOI)OB. BI)I‘-II/ICJ'ICHI/IC CKaJ'IHpHOFO, BCK-
TOpHOFO U CMCUIIAHHOT O HpOI/ISBCI[CHI/II\/’I BeKTOI)OB, 3aJaHHBIX KOOp}II/IHaTaMI/I B OpTOHOpMI/IpOBaH-
HOM Oasmce.

Tema 3. JIuneitnsie npoctpancTBa. [lonaTue 6a3uca npocTpaHCTBa FT€OMETPUUYECKUX BEK-
TopoB. [IpeoOpa3oBanre MaTpulLIbl JIMHEHHOTO onepaTtopa mpu nepexo/ie ot 6asuca k 6asucy. Cob-
CTBEHHBIE 3HAYECHUSI U COOCTBEHHBIE BEKTOPHI MATPHULIBI.

Pasznen 3. KoMmjiekcHbIe YMCJIa 1 MHOTOYIE€HbI

IToHsITHE KOMILIEKCHOI'O YHCA. (DOpMBI 3allMCU KOMIIJICKCHBIX YHUCCII. I[CﬁCTBHSI Haa KOMIIJICKC-
HBIMH YHCJIaMU. dDopMyna MyaBpa. H3Bneuenne KOpHA N-OM MOJIOXKUTEIbHOM CTEIIEHH U3 KOM-
IUICKCHOTO YKciia. Pa3inokeHrne MHOrowicHa Ha MHOKHTEIU. OCHOBHAS TCOpCMa anre6pbl.

Paznen 4. AnanuTnyeckasi reoMmeTpust

Cucrembl KoopuHaT. JlekapToBBI IPSAMOYTOIbHbIE KOOPIUHATHI Ha IIJIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucremMa KOOpIUHAT.

Tema 1. IIpsiMble U MJIOCKOCTH

Paznmuunbie THIBI ypaBHEHUH IIJIOCKOCTH U YPaBHEHUN MPSIMOM (HA TUIOCKOCTH M B IPOCTPAHCTBE).
Brluucnenue paccTossHUNM MEXy IBYMs TOYKaMH, TOYKOM U NPSIMOMN, TOUKOU U IIJIOCKOCTBIO.



Beruncnenne paccTosiHUS MKy CKPEIMBAOIIUMUCS MTPSMBIMU.

Boruncnenue yrioB Mexy AByMs IPSIMBIMU, IPSIMON U IUIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 IOBEPXHOCTH BTOPOT0 NMOPSIAKA

Kpusble BTOpOro nopsiaka, ux reoMeTpU4eCKre CBOMCTBA U ypaBHeHMs. [IpuBeeHne KpuBoi BTO-
pOro nopsijika K KAHOHUYECKOMY BUY.

YpaBHEHHUE MOBEPXHOCTH BTOPOTro nopsika. Kanonndyeckue ypaBHeHuUs Cepsl, HIUTUIICOUA, KO-
Hyca, runiepoosonia, napadoaonsa.

3.4. TemaTuka NpakTU4YeCcKUX 3aHATHI MO TUCIHUNINHE
«/IuneitHas anredpa»

3.4.1. Ounas ¢popma o0ydeHust

Ne 3ansTus Tema 3anaTUA

1 Paznes 1. DineMeHTBI JIMHeHHOI aaredpbl. Matpuliibl, 1eHCTBUS
HaJ MaTpPULIAMH.

5 Onpenenureny, UX CBOWCTBA U BblUMCIeHUE. MaTpuuHas 3aIuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOpatHas MaTpHIa U €€ BBIYMCICHHE.
CucTeMbl TMHEHHBIX anredpanvyeckux ypaBHEHHH, OCHOBHBIE I10-

4 HATHS U OlIpesiesieHns. Pelmenne cucrteM JIMHENHBIX YPaBHEHUI
metonoM Kpamepa, meTrosioM 00paTHOM MaTpuUIlbl

5 Pemenne cucreM nuHENHbIX ypaBHeHUM MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanesuiu.

6 Meron ['aycca B IpOM3BOJIBHBIX CHCTEMAX JTUHEWHBIX YPABHEHHUI.

OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pa3nes 2. JuieMeHTBI BeKTOPHOI anaredpnl. Bekropsl. Jlunei-
HbIE OIlepalliy HaJ BEKTOPAaMH, UX CBOMCTBa. JIMHEHHOE mpo-
7 CTPAHCTBO I'€OMETPUYECKUX BEKTOpOB. IloHATHE NIMHENHONW KOM-
OuHaIMu BEKTOPOB. JINHEMHO HE3aBUCHUMBIC U JIMHEWHO 3aBUCHU-
MBIE CUCTEMBI BEKTOPOB.

[TonsiTre 6a3uca MpocTpaHCTBAa TEOMETPUUYECKUX BEKTOPOB. Koop-
8 JTUHATHI BekTopa. OpTOHOPMHUpPOBaHHBIN Oas3uc. KomnHeapHOCTS,
OPTOTOHAJILHOCTh M KOMIUIAHAPHOCTH BEKTOPOB.

CxansipHOE IPOU3BEIEHUE BEKTOPOB U €T0 CBOMCTBA. Y CIIOBUE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOU3BENECHUE IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CJIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CMemaHHOe MPOU3BEICHUE TPEX BEKTOPOB M €ro CBOMCTBA. BbI-
qucIeHne o0beMa napaiesienunesa U nupaMusl. Y cJI0BUE KOM-
10 IIJIAHAPHOCTH BEKTOPOB. BBIYKMCIIEHNE CKAAPHOTO, BEKTOPHOTO U
CMEIIIAaHHOTO MPOU3BEAEHUI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jlunelinble mpocTpaHcTBa. PazMepHOCTh M 0a3uc IMHEHHOTO MPo-
CTPaHCTBA.

Martpuna nepexona ot 6a3uca k 6asucy. [IlpeodbpazoBanue Koop-
JTUHAT BEKTOpa Mpu M3MeHeHUH Oasuca. JIuHeliHble omepaTophl,
JecTBUs ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIE 3HAUYEHUS] MaTPUIIBI

11




Pa3zgen 3. KoMmiekcHbIe YHCJIa U MHOTOYWIEHBI MHOXECTBO
KOMIUIEKCHBIX 4yucen. DopMbl 3alUCH KOMIUIEKCHBIX uucen. [en-

12 CTBUSI HaJI KOMIUICKCHBIMU YUCIaMu. Pa3noxkeHne MHOTOUIeHa Ha
MHOXHTEJIH, OCHOBHAs TeOpeMa areOpbl

13 Pa3nen 4. AHauTHYECKAsi TeOMeTPHUs
CucreMsl kKoopauHaT. Pa3nnyHble TUIBI ypaBHEHUH IIIOCKOCTU

14 Pa3nuuHble THITBI ypaBHEHUH MPSIMO Ha IUIOCKOCTH | B IPOCTPAH-
CTBE

15 BzanMHOe pacrosioxkeHue NpsMbIX Ha IJIOCKOCTH U B IPOCTpPaH-

cTBe. Brluncienue paccTosHui MeX1y AByMsl TOUKaMU, TOUKOU U
npsAMON. BbluucieHne pacCTOSHHUS MEXAY CKPEIIUBAIOLIMMUCA
npsMbIMU. B3auMHoe pacnosnokeHue miockocteid. Beruucienue
PacCTOSHUI ME¥XK]ly TOUYKOM U TIIIOCKOCTHIO

16 KpuBbie BToporo mopsijika ux reoMeTpu4ecKre CBOMCTBA. Y paBHe-
HUSA 3JUIHICA, TUIepOoibl, mapadonsl OO0mIee ypaBHEHUE KPUBOU
BTOpOrO nopsijika. [IpuBeieHre KpUBO BTOPOTO MOPsAKA K KaHO-
HUYEeCKOMY BHUTY. [IOBEpXHOCTH BTOPOTO MOPSIKA

4. YuyeOHO-MeTOANYECKOE U MH(OPMAIITUOHHOE O0ecTiedeHne

4.1. HopmatuBHblie 1okyMeHTBI H [OCThI
Vka3 IIpesunenta Poccuiickoit ®@enepauun ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepannmy.
[Tpuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparmm ot 23.08.2017 Ne 816
«O06 yrBepxknenuu [lopsiika TPUMEHEHUST OPTaHU3AMHUSIMHE, OCYIIESCTBIISIONIMME 00pa3oBa-
TEJbHYIO IeATENbHOCTb, YIEKTPOHHOTO 00YYEeHHMsI, AUCTAHIIMOHHBIX 00pa30BaTeNbHbBIX TEXHO-
JIOTUH MPU pear3aui 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JIMTEpaTypa

3abonorckuit B.C. Jluneiinas anrebpa u aHanuTHYEeCKasi reoMeTpus (yueOHBIN KOMIUIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3g-so UHOPA-M, 2022. 309 c. (Bricmiee ob6pa3zoBa-
Hue: 0akanaBpuar).

Cupotuna U.K. JIuneitnas anre6pa u aHaTUTHYECKAsi TEOMETPHSI: MHTEPAKTUBHBINA KypC:
yuebHoe ocobue s By3oB. CII6, M3n-o Jlanb, 2022. 180 c.

Kypc nekuuii mo auHeiHON anredpe U aHATUTHYECKO# reoMeTpuu: yueOHoe nmocooue. // Ky-
psasueB b.1O., Matsm B.J., TlokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaexTponHsIit pecypc.]

4.3. JlomoJiHUTebHAs JUTEpPaTypa

Kpatkuii kypc BbICIIEH MaTeMaTWKH [DNEeKTpOHHBIA pecypc]: yuel. - DIeKTpoH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 «c¢. [Pexmm gocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.] .

3y6koB B.I'., JIsxosckuii B.A., Maptsinenko A.W., Munocnes B.b., [Iymkaps E.A. Kypc ma-
TEMaTUKHU Il TEXHUYECKUX BBICIIMX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'I1Y, 2012. 400
9K3.


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

3. Wnbun B.A., [To3usx O.I". Ananutudeckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JuT-pel, 1988. 224 c.

4. bexnemuiues, J[.B. Pemenue 3agau U3 Kypca aHaIMUTUYECKOM I€OMETpPUM U JUHEMHOHN aj-
reOpbl [ DNEeKTPOHHBIHN pecypc]: yued. mocodue - DekTpoH. naH. - MockBa: ®uzmatiut, 2014,
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

4.4, JjaeKTpoHHBIE 00pa3oBaTeIbHbIE Pecypchl

[IpoBeneHue 3aHATUH U aTTeCTallUi BO3MOXHO B AUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
cTeMbl AucTaHIMOHHOTO 00yueHus yHuBepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTtukay IIEKTPOHHBIX oOpa3oBareibHBIX pecypcoB (DOP) mo BceM pazaenam
POrPaMMBI:.

Ha3sanue D0OP

Jluneiinas v BeKTOpHas anreodpa
AHanuTnyeckasi FeOMETpHs
Jluneiinast anreOpa U aHAINTH-
4yecKas FeOMeTpHsl

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

PazpabGorannbie DOP BKIIIOYaIOT TPEHUPOBOUHBIE U UTOI'OBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B TUCTAHIIMOHHOM (popMaTe yCTaHABIUBAECTCS OTJIEIbHBIMU PacIio-
PSOKEHUSIMU TIPOPEKTOPA 10 y4eOHOW paboTe 1/Uii HEHTPOM y4eOHO-METOJMUECKOM paboTHI.

Ka)KIlI)If/'I CTy,IleHT 06€CH€‘-IGH I/IHIH/IBI/IIlyaJII)HI)IM HCOFpaHI/IlIeHHI)IM ZIOCTyHOM K BHCKTpOHHOﬁ

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITIOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘le6HO-MeTO,[[I/I‘{eCKI/Ie MaTCpUuaJibl B 3JICKTPOHHOM BHUIC, IIPEI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp Maremarrueckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘{e6H0-MeTO,Z[I/I‘{eCI(I/Ie )51 I/IH(l)OpMaL[I/IOHHBIe MaTCpHuaJibl IPCACTABJICHBI Ha cailiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCoB I/IH(I)OpMaL[I/IOHHO-TCHCKOMMYHI/IKaLII/IOHHoﬁ CCTU «I/IHTepHeT» JIJIA OCBOCHU S

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

4.5. JInieH3MOHHOe U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoOe

o0ecrieyeHue

Ne| HaumenoBanue | Pazpadorunk I1O HoctynHocTh Ccbliika Ha Enunblii peectp
(nmpaBoobaana- (IMLIeH3MOHHOe, | POCCHIICKMX NMPOrpamMMm IJIst

TeJIb) cB00OIHO pac- 9BM u B/l (npu Hajm4yumn)

NPOCTPaHseMoe)
1 | Astra Linux | OOO JInnen3znoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _id=9540
ACTPA" 36



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

OO0 "HOBbBIE
OBJIAYHBIE
TEXHOJIOI'MN"

MoitOduc

JInneu3suoHHoe

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

str/301558/?sphrase id=9433

75

BOYHBI€ CUCTEMBI

Hepeqeﬂb PECYypCoB CETH I/IHTepHeT, AOCTYIHBIX IJIfl OCBOCHUA TUCHUIIIMHBI:

4.6. CoppeMeHHbIe npodeccuoHAIbHBIE 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIIpa-

HaumenoBanue

Ccblika Ha pecypce

HocTynHocTh

NudopManmoHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-

TepHeT 0e3 orpaHuye-

HUH
ndopmanmnonnsie pecypest Cetn | http:// www.consultant.ru | JocTymso
KouncynbrantlIntoc
ITopran ®enepanbHbIX TOCYAAp-

P P P http://www.fgosvo.ru. JlocTyHO

CTBCHHBIX O6p330BaTeJH)HI>IX CTaH-
AapTOB BBICIICTO O6pa30BaHI/I$[

JIeKTPOHHO-0UO0JINOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ JloctynHa B cetu UH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop | Jocrynna B cetn Hn-

.ru/

TepHeT 0e3 orpaHuye-
1305078

IIpodeccnonanbHblie 6a3bI JTaAHHBIX

baza maHHBIX HAyIHOU DJIEKTPOH- http://wwwe.elibrary.ru JlocTyrHO
HOU OMOJIHOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JocrymHo

noJiuTeMaTudeckasi peepaTuBHO-
o6ubnunorpaduueckas u
HayKkoMeTpHu4deckas (Onbmuomerpu-
yeckas) 6a3za JaHHBIX
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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. MaTepuajibHO-TeXHHYECKOe o0ecredeHne TUCIUININHbI

MarepuaiibHO — TeXHHUYECKast 0a3a yHUBEPCUTETa 00ECIIEUNBACT IPOBEICHHUE BCEX BH/IOB
3aHSTHH, IPEYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM U
[IPOTUBOIIOKAPHBIM IIpaBUJIAM U HOPMaM.

Kadenpa «Marematnkay He pacrojaraetT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HUCIIOJIb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero (JOH/Ia YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH ISl IPOBEICHHSI MHTEPAKTUBHBIX MPAKTHUSCKHUX 3aHATHI UCIIOJIB3Y-
HOTCA KOMIIBIOTCPHLIC KJIACChl YHUBCPCUTCTA.

6. MeToanM4ecKue peKOMEeHAaumn

6.1. MeTounqecm{e PECKOMEHAAIUA IJIA NIpenoaaBaTeisi o0 OpraHm3anumn oﬁyqe-
HUA

[Ipexe Bcero, cneayer oOpaTuTh BHUMaHUE CTYICHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepual He TpeOyeT Kakoi-Tubo crenuaibHOl (IOMOIHUTENBHOM) MOATOTOBKH U
BITOJTHE MOJKET OBITh YCIIEITHO U3YY€H, €CIIU CTYICHTHI OYyT MOCEHIaTh 3aHIATHS, CBOEBPEMEHHO
BBITIOJIHSTD IOMAIIIHUE 3aJJaHUS U MOJIB30BAThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM IJIAHOBBIX KOH-
CyJIbTAlIM B T€UEHHE KaXJOro cemecTpa. Bomeamme B Kypc MareMaTUKU pa3zeiibl SBISIOTCS
KIJIACCHYECKHUMH, B TO K€ BPEMsI OHM IIPAKTUUECKU OPUEHTUPOBAHDI, TAK KaK UMEIOT IIIMPOKOE pac-
MPOCTPAHEHHUE VISl PEIICHHS Pa3HOTO PoJia 3a7a4 BHYTPH CaMOM MaTeMAaTUKHU W MPUKIIATHBIX 3a-
nad. VX ocBOeHHE MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOHTH
YCTHYIO U MIUCBMEHHYIO PEUb, YCIICITHO MPUMEHATh HAKOTUICHHBIC 3HAHUS B TPO(EeCCHOHATLHOM
JESTEIIbHOCTH.

Heo6xoanmo ¢ camoro Hadana 3aHsITHHA PEKOMEHAOBATh CTYACHTAM OCHOBHYIO M JIOTIOJ-
HUTEJbHYIO JIUTEPATYpPy, a B KOHIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JJIs MIOATOTOBKH K SK3aMEHY.

Ha nepBom 3aHSTHH MO TUCIUTIIMHE CJIETYET 0053aTeIbHO TPOUH(POPMUPOBATH CTY ICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAIlUU 10 AUCIUILTNHE, CPOKAX €€ MPOBEACHNUS,
YCIIOBHSIX JIOMYCKa K MMPOMEXKYTOYHON aTTECTAIlMU, TPUMEHSIEMBIX BHIaX MPOMEKYTOUHOTO KOH-
TPOJIAL.

N3noxenne TeOpPEeTHUECKOro MaTepHayia JOHKHO COIMPOBOXKIATHCA HILTIOCTPATUBHBIMU
npUMepamMu, TIIATeIbHO OTOOPAHHBIMU MpenoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKU TIPU PEIICHUHU 33/1a4l HE OTBJIEKAJIN OT IJIABHOTO: OCMBICIICHUS UEH U CYTH IPUMEHSI-
eMbIX MeToJ10B. CiefyeT Bceraa yKa3blBaTh MPUMEPhI IPAKTUYECKOTO TPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUU U HOpMyIL.

[IpakTudeckue 3aHITHS JODKHBI ObITh OpPraHU30BaHbI MPEMoiaBaTelIeM TakKuM 00pazom,
4TOOBI OCTABAJIOCh BPEMs Ha MEPUOJUYECKOE BBIIOJHEHUE CTYAEHTAMU HEOOJBIIONW CaMOCTOS-
TeTbHOU PabOTHI B ayAUTOPHH ISl IPOBEPKH YCBOCHHSI U3JI0)KEHHOTO MaTepHuaa.

[IpenogaBaTens, BeNyIInii TIPaKTHUECKHUE 3aHATHUS, TOJHKEH COTIacOBLIBAaTh y4eOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCIIOIH30BATh EIUHYIO CUCTEMY 0003HAYEHUH.

[IpenogaBaTento cueayeT HTOOMBATHCS CHCTEMATUYECKOW HEMPEPBIBHONW PabOTHI CTY/IEH-
TOB B TEYCHHUE CEMECTPa, HEOOXOUMO BBISIBIIATH CHIIBHBIX CTYICHTOB U IMPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHAaX U KOHKypCax.

CTyaeHT MODKEH ONIyIIaTh 3aMHTEPECOBAHHOCTH MPENo/aBaTess B JOCTHKCHUH KOHEU-
HOTO pe3ylbTaTa: B MPUOOPETEHHH OOYYAIOIIMMHUCS TPOYHBIX 3HAHWM, YMEHUW U BIAJCHUS
HaKOIUIEHHOHN MH(pOpMAaIINEH I pelIeHus 3a1a4 B Mpo(heCcCuOHaTbHOM NS TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MoxHO TpoBeieHHE 3aHATUI U aTTECTAIlui B JUCTAHIIMOHHOM popMare ¢ IPUMEHEHUEM CH -
CTEeMBbI JUCTaHIIMOHHOTO 00y4eHus yauBepcuteta (CJ1O-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
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denpoit «MaremaTHKa» EKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (JOP) (cm. m.4.4).
[Topsimok mpoBeaeHus: padoT B AUCTAaHIIMOHHOM (opMaTe yCTaHABJIMBACTCS OTAEIbHBIMU PacIo-
PSDKEHUSIME ITPOPEKTOPA M0 y4eOHOU paboTe U/ UK HEHTPOM y4eOHO-METOJMUECKOM padoThI.

6.2. MeTtoauyeckue yKazaHus JJis 00y4arOIHXCsl 0 OCBOECHHIO
AN CHMILTHHBI

Pa3nes: 3jieMeHTHI JIMHEHHOMH ajaredpbl

MaTpuusl u onpeeauTenu. [Ipexae Bcero, CTyJ€HT 10JIKEH OHATh, YTO MAaTpULA — 3TO
Tabauma yuces (mpuyeM 3Ta TablMla MOXKET MMEeTh OJMHAKOBOE YHMCIO CTPOK U CTOJOLOB, a
MOJKET OBITh U IIPSIMOYTOJILHOI), @ ONIPEAETUTEINb- 3TO YUCIIO, 3alICHIBAEMOE B BUJIE KBAaIPATHOMN
TaOJIMIIBI, TO €CTh ONPEAETUTENN CYLIECTBYIOT TOJIBKO Y KBaJpaTHBIX MaTpUL.

Craenyer oOpaTuTh 0c000€ BHUMAHKE HA ONIEPALUI0 YMHOKEHHSI TPSIMOYTOJIbHBIX MaTPHIL
U MOHATH, KAKUM I0Jy4aeTcsl MOPAJOK MAaTpULbl — pousBeaeHus. OcoOOEHHOCTh MaTpHIl TAKKe
COCTOUT B TOM, 4YTO IIPOU3BEJICHIE MaTPUL] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIUE 3a/1a4H.

BaxxupiM siBisieTcs moHsTue oOpatHoM MaTpuubl. Hano 3HaTh ycioBUE CYLIECTBOBAHUS
0o0paTHOW MaTpULbl U AITOPUTM ee rocTpoeHus. Ilocie ee BbIUMCIIEHUS 11e1eco00pa3Ho enaTh

IPOBEPKY IIPaBUILHOCTH PELIEHNS, BBLIIOIHUB ONepaluio yMHoxkenus A~'A = E (momxHa nomy-
YUTHCA €IMHUYHAS MaTPHUIIA)
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[Ipu u3zydenuun onpenenuTencii HaA0 Y€TKO YCBOUTH MOHATHS MUHOpPA, alredpandeckoro
JOTIOTHEHHUSI, 3HATh MHOTOYHCIICHHBIE CBOMCTBA ompeneiuTens. /st oCBOCHUS TEXHUKH BBIUUC-
JICHUS OTpeJeNIUTeNel 11e1ecoo00pa3Ho, BEIOpAB MPOU3BOJIbHBIN ONPEAEIUTENb BhIIIE TPETHETO
MOPSIIKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOAMU, MIPUMEHSISI PA3JIOKCHHE M MO CTPOKaM U TIO
cronibriam. OGpaTuTe BHUMaHUE, KAaKUE CTPOKH (CTOJIOIBI) MPEANOYTUTEIbHEE BRIOUPATH JIJIs pac-
KPBITHS OTIPEACITUTEINS, YTOOBI YIIPOCTUTH €ro BhunucieHne. OcoO0eHHO 2P EKTUBHO BHIYUCICHUE
OTIpEeAeNIUTEINSI C TOMOUIBIO 3JIEMEHTAPHBIX MPEOOPa30BAHUMN, IPUBOAAIIUX €r0 K TPEYroJIbHOMY
BU]TY.

[Ipu w3ydeHnn pemieHuii cucTeM JIMHEHHBIX anreOpanyeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAHHE, MIPEXK/IC BCETO, Ha TIOHATHE PEUICHUS CUCTEMBI U YCIIOBHUS CYIIIECTBOBAHHMS PeIlle-
HUH B 3aBUCUMOCTH OT COOTHOLIEHHS MEKy PAHI'OM MaTpPHUIIbl, PAHTOM PACIIMPEHHON MaTPHIIbI
CUCTEMBI M YMCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTuTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoil MaTpuilbl. BHUMaTenbHO pa3depute mpuMepsl pelieHus
MIPOM3BOJILHBIX CUCTEM JIMHEHHBIX alnreOpandecKkux ypaBHeHUH metonoM [aycca (BBeaeHme Oa-
3UCHBIX U CBOOO/IHBIX MTEPEMEHHBIX ).

Pa3nes: DiieMeHTHI BeKTOPHOI aJredpbl

[Ipu u3ydeHun naHHOW TeMbl OOpaTWTE BHHUMAaHWE Ha JIMHEIHBIC ONEpalliy HaJ BEKTO-
paMu, Ha TIOHSTHUS JIMHEMHOW HE3aBUCUMOCTH U JIMHEWHOMN 3aBUCUMOCTH BEKTOPOB, Ha (yHIaMEH-
TajbHOE MOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3io-
JKEHHUE BEKTOpa 1o 0a3ucy.

3HaTh ompeeNeHne, FeOMETPHUECKHUE CBOMCTBA CKAIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (OPMYJIBI TSI UX BBIYMCIICHUS B BEKTOPHOU M B KOOPJMHATHOH (hopMe.
O0s13aTeNnbHO 3HATh U YMETh POBEPSITH YCIOBUS OPTOTOHAIIBHOCTH, KOJUIMHEAPHOCTH M KOMILJIa-
HApHOCTH BEKTOPOB.

Pa3nen: KoMILIeKCHbIE YHCJIA 1 MHOTOYJIEHBI

B atom pasznene, npexe Bcero, HaJlo MOHATH, YTO KOMIUIEKCHOE YMCIIO SIBUJIOCH PACIIU-
pEHHEM TOHSTUS JCUCTBUTEIBHBIX YHCEN, 3HATh OMpPEIeTIeHne U TpU (GOPMBI 3aITUCU KOMILIEKC-
HOTO yucia (anredpandecKyro, TPUTOHOMETPUYECKYIO U ITOKa3aTeNIbHYI0), TEOMETPHUECKYIO UH-
TepHIpeTaINio KOMIUIEKCHOTO YKCia U B3aMMHO-OJJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
KOMILJIEKCHBIX YHMCENT 1 MHOKECTBOM TOYEK KOMIUIEKCHOM TUIOCKOCTU. 3HaTh popMyiy Dimepa.
KommuiekcHble 4ricia MOKHO M300paXkaTh C MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHON TIOCKOCTH.

[TosTOMyY onepanuu cioKeHHs ¥ BBIYUTAHHUS KOMIUIEKCHBIX YKCEI MOTYT ObITh CBE/IEHBI K Orepa-
IIUSIM CJIO’KEHHUS U BBIUUTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hazno 3HaTe 1 yMeTh BBINOJIHATH ONEPAllUN YMHOKEHHUS, AEJIEHUS, BO3BEACHUS B IIOJIOKHU-
TEJbHYIO CTENEeHb KOMILIEKCHBIX YMCEJl, 3allCAHHBIX B TPUTOHOMETpUUYECKON (popme, u3Bieue-
HUS KOPHA N-OM CTENEHN W3 KOMIUIEKCHOTO YHCIIa.

Crnenyetr 0OpaTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX YHMCEIl SIBJISIETCS 3a-
MKHYTBIM, TO €CTh JH00as anredpandeckas ornepaiys HaJ KOMIUIEKCHBIMU YHCIAMU HE BBIBOIUT
3a mpeJienbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuyHble BUABI pa3IoKEHUS] MHOTOWIEHA HA MHOXKHUTEIH AJIS CIydaeB, KO-
I/1a Cpey KOpHEl MHOrO4JieHa MOTYT ObITh KpaTHbIE, KOMITJIEKCHbIE KOPHU. DTHU CBeJIeHUs OyayT
MCIIOJIb30BAThCS, HAIPUMEP, B MHTETPAJIBHOM HCUYMCIEHUHU IPU BBIYMCIEHUH HMHTETPANOB OT
JIpOOHO-PAallMOHANBHBIX (DYHKUUN, IPU PEIICHNUN JUHEHHBIX OJHOPOJHBIX AU(epeHInanbHbIX
YPaBHEHMI N-TO MOPSIJIKA C TOCTOSTHHBIMH KO3 HUIIMEHTaMH.

Pa3nes: AHanuTHYeCKasi reOMeTpust

[Tpu n3ydyeHun aHaIUTHUECKON F€OMETPUHN CIIEAYET, IPEKIE BCErO, MOHATh, YTO €€ 3a/1a4eil sB-
JSIETCSl U3YYEHHE TEeOMETPUUYECKUX OOBEKTOB MPHU MOMOIIY aHATUTHUYECKUX METOJIOB anre0psl U
MaTEMaTUYECKOT 0 aHaIu3a. B 0CHOBE Takoro noaxoja JeKUT METOJ KOOPANHAT, BIIEPBBIE CUCTE-
Matuyecku mpumeHeHHbI P. Jlekaprom. OCHOBHBIE TTOHATHSI T€OMETPHUH (TOUKa, TIpsiMasi, TIOC-
KOCTb) SBJIIIOTCSI HEONPEAEIAEMbIMH, U JJI1 UX ONUCAHUS MPUMEHSIETCS aKCMOMaTUYECKUIl Me-
TOJ, MO3BOJISAIONINM YCTAaHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBUE MEXK 1Y MHOKECTBOM TOUEK
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psIMON U MHO>KECTBOM JICWCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOpAHMHAT.
Hano geTko ycBOUTH pa3nudHbie POpMBI ypaBHEHUN IPSIMON U TUIOCKOCTH YMETh MEPEXOAUTH OT
oZ1HO# QopMmbl K apyroit. CienyeT OCMBICIUTD U YCIEUIHO MPUMEHSTh PEIIeHUs KIACCHUYEeCKUX
3a/1a4 aHATUTUYECKON TeOMETPUHM O B3aMMHOM PACIOJIOKEHUU MPSIMBIX U TUIOCKOCTEH, YMETh
OTIPECIIATh YIJIbl U PACCTOSHUS MEX]Y Pa3IN4YHbIMU T€OMETPUUECKUMH OObEKTaMH.

OTMeTHM B 3aKJIFOYEHHUE, YTO YCIICNTHOE U3YYCHUE NUCIUILIUHBI « JInHelHas anredpay,
npuoOpeTeHre He0OOXOIMMBIX KOMIIETEHIIUH, YMEHUI U HABBIKOB BJIQJICHUSI MAaTEMaTHUECKUM afl-
napaTroM TpedyeT OT CTYJIECHTOB OOJBIIONH CaMOCTOATEIbHOU paboThl. OOpaTUTE BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C Y4€OHBIM ILIA-
HOM, OOJIBIIIC YKCIIA YaCOB, OTBOJMMBIX Ha BCE BUJIBI AYJUTOPHBIX 3aHSATHI.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@DoH/1 OIICHOYHBIX CPENICTB MpejcTaBieH B [Ipunoxkenuu 2 k pabodeid mporpaMMe U BKIFOYAET
pazjenbl:

1. MeTo bl KOHTPOJISI M OIICHUBAHHMSI PE3YJIbTATOB O0YUICHHS

2 llIkana u KpUTEpUHU OLICHUBAHUS PE3YJIbTATOB O0yUYCHHS

3. OneHouYHBIC CPECTBA

3.1. Tekymumii KOHTPOJIb

3.2. [IpomexyTouHas aTTecTanus
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IHpunooswcenue 1

1. TemaTuyecKuii IJIaH AUCHUILUIMHBI «J/IMHeliHAsI ajredpay» Mo HANPaBJIEHUIO MOATOTOBKH
08.03.01 CtpouresibcTBO

[Tpodunb
IIpoMbIlIIeHHOE U TPAXKIAHCKOE CTPOUTEIHLCTBO
(0axkanaBp)
Ounas ¢popma o0yuenust
I'ox Hadopa 2024/2025
Buabl yueOHoii padoThl,
BKJII0YAsI CAMOCTOSITEIbHYI0 Bubl caMmocToATEIbLHOI PadoThI Dopmbl
a aTTecTa-
5 = padoTy CTYIEeHTOB CrtynenToB
Pazaen § 2! ’ 110701
8 ﬁ U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | O | 3
IlepBbIii cemecTp
Pa3zpen 1. DineMeHTHI JIMHEIHOM aJI-
1.1 | re6pwsl MaTpuiibl, 1eHCTBUS HAJ MaTPH- 1 3 2 2 3
HaMH.
Onpenenurenu, UX CBOICTBA W BBIYHUCIIEC-
HUe. MaTpuyHasi 3alvch CUCTEMbI JIMHEH-
12 | yeix YpaBHECHUH. 1 4 2 3 +
Boiaaua 3aganuii PI'P Ne 1 no auHeiinoii
ajare0pe .
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1.3

OOparHas MaTpulia ¥ €e BhiaucieHue. Mar-
pUYHAas 3allMCh CHCTEMbI JMHEHHBIX ypaB-
HEHUH.

1.4

CucTeMbl TUHEHHBIX alNreOpandecKux
YPaBHEHUH, OCHOBHBIE ITOHATHS U OIIpE/e-
neHus. Pemenue cucreM TMHENHBIX ypaB-
HeHnuit metogom Kpamepa, metonom obpat-
HOW MATPHIIbI

1.5

Pemenune cucrteM TMHENHBIX YpaBHEHUI
meronoM ['aycca. Panr marpunsl. Teo-
pema Kponekepa — Kanesmu.

1.6

Merop ['aycca B TpOM3BOJIBHBIX CUCTEMAX
JUHEHHBIX ypaBHeHUNH. OTHOPOHbBIE CH-
CTEMBI JINHEUHBIX YPaBHEHUU.
CamocrosiTenbHas pabora Nel B ayauro-
PHH 110 JIMHEIHOM ajredpe

1.7

Pa3nes 2. Bekropsl. JIunelinsle onepanuu
HaJl BEKTOpaMH, UX CBOUCTBA. JIuHeliHbIE
KOMOUWHAIUM BEKTOPOB. JIMHEWHO He3aBuU-
CHUMBIE M JIMHEHHO 3aBHUCHUMBIE CHCTEMBI
BEKTOPOB.

Briiaua 3ananuii PI'P Ne2 o BeKTOpHOI
aareope.

1.8

[Tonsitne Ga3uca. KoopawHaTel BEKTOpA.
KonnuneapHOCTh, OPTOrOHAIBHOCTD U KOM-
MJIAHAPHOCTh BEKTOPOB.

10

15




1.9

CkanspHoe Mpou3BEICHUE BEKTOPOB U €0
cBoiicTBa. BekTopHOe mpousBereHHe ABYX
BEKTOPOB, €r0 CBOWCTBA.

11

1.10

CMmeniaHHOe POU3BEIEHUE TPEX BEKTOPOB
U ero CBOicTBa. Brruncienne odObema ma-
paienenumnena. YcloBUe KOJUIMHEapHO-
CTH, OPTOTOHATBHOCTH U KOMIUTAHAPHOCTHU
BEKTOpOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Boruncnenue CKaasIpHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3smuce.

CamocTosiTeibHasi padoTa Ne 2 B ayAuTO-
P¥M 10 BEKTOPHOMH ajiredpe

12

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
6a3uc JIMHEHHOT O MPOCTPAHCTBA.

Martpuna nepexojga ot 06asuca k 0azucy
npeoOpa3oBaHUE KOOPAWHAT BEKTOpa IpU
n3MeHeHuu 6asuca. CoOCTBEHHbIE BEKTOPbI
U COOCTBEHHBIE 3HAUEHUs JTUHEHHOro orme-
paTopa.

13

1.12

Pa3nea 3. KommjiekcHble 4yncjia U MHO-
roujeHbl MHOXXECTBO KOMIUIEKCHBIX YH-
CCJI. (DOPMBI 3aIIUCHU KOMIIJICKCHBIX YHCCII.
Onepaulxm Haa KOMIUICKCHBIMHU YHCJIaMU.
PasnoxeHue MHOrowieHa Ha MHOMKHUTEIN
OCHOBHas Teopema anreopbl

14

1.13

Pa3znen 4. Ananuruyeckasi reoMeTpust
Cucremsl koopauHaT. Paznuunblie TUIIBI
YpaBHEHUH IJIOCKOCTH

15

16




Boiaaua 3aganuii PI'P Ne3 o amaautn-
YeCKOM reoMeTpum

1.14

Paznuunble TUNBI ypaBHEHUU OpsIMOM Ha
MJIOCKOCTH U B MPOCTPAHCTBE

16

1.15

B3anmnoe pacnosnokeHue npsmMbiX Ha MI0c-
KOCTH M B IIPOCTPAHCTBE. Bpruucnenue pac-
CTOSIHUIM MEXIy JABYMs TOYKaMH, TOUYKOU U
IpsMOH.. B3auMHOE pacrnoioKeHue Iuoc-
KocTel. BpluucieHue paccTOSHMI Mexay
TOYKOM U IIOCKOCTBIO

CamocrosiTeibHas padora Ne 3 B ayauTo-
PHH 10 AHAJIMTHYECKON reOMeTPUH

17

1.16

KpuBble BToporo nopsiika ux reoMerpuye-
CKME CBOWCTBA. YPABHEHUS DJUIMIICA, TH-
nepoOosel, mapabonsr OOmiee ypaBHEHHE
KpuBOW BTOporo mnopsaka. IIpuBenenue
KPUBBIX BTOPOrO IMOpsJIKa K KaHOHUYE-
ckomy Buay. [loBepXHOCTH BTOpOro mo-

pAnKa

18

®opma arTrecTanuu

21

Bcero yacoB no jucuunanHe

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbIX CPEJACTB
MO JUCUMILINHE

«J/Iuneitnas ajaredpa»

1. MeToabl KOHTPOJISA M OLIECHUBAHNS Pe3yJbTATOB 00y4eHUsI

J71s1 KOHTPOJISL YCIIEBAEMOCTH M Ka4eCTBAa OCBOCHUS AUCIUIUIMHBI HACTOSIICH MPOrpaMMoit
MPEAYCMOTPEHBI CIACAYIOIINE BUIAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIeH ycreBaeMOCTH (TEKYIIHil KOHTPOJIb);
- IPOMEKYTOYHAS aTTeCTalus (9K3aMeH).

2. IIkaja 1 KpUTEepPHH OLIEHUBAHUSA Pe3y/JIbTATOB 00yUeHH s

dopmMa MPOMEKYTOUHOI aTTECTANUN: IK3aMeH

[TpomexxyTouHast arTecTaius 00yJarommxcs B popme IK3aMeHa IMPOBOIUTCS 110 PE3yJIbTaTaM
BBITIOJTHEHUS BCEX BUIOB yUeOHOM pabOThI, IPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM I10 JAHHOW AUCIIH-
IUTMHE, MPU ATOM YUUTBHIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OLeHKa CTeNeHu JOCTHUKEHHS] 00y4YarolIMMUCS TUIAaHUPYEMBIX Pe3yJlbTaTOB OOyUYEHUS IO
JUCIUIUTMHE POBOIUTCS MpernoaBaTesieM, BeAYIIUM 3aHATUS N0 JUCIUITIUHE METOJIOM SKCIIEepT-
HOM oneHku. [1o uToram MpoMexKyTo4HOM aTTeCTallMK MO AUCIUILIMHE BBICTABISETCS OLEHKA «OT-
JIUYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIBHO.

HIxaJja oneHUBaHUA Onucanne

BeimonHeHsl Bce o0si3aTesIbHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K IMPOMEKYTOYHOHM AaTTeCTAllMM, IIPEIyCMOTPEHHbIE
IporpaMMoil TucuuIuInHbl. CTyAEHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTEJsIM, IPUBEJICHHBIM B
OtnuuHO TabynLax, onepupyeT NPUOOPETEHHBIMHU 3HAaHUSMHU, YMEHUSIMU,
HaBbIKaMU, MPUMEHSET UX B CUTYallUsAX MOBBIIIEHHON CII0KHO-
ctu. [lpm sToM MoOryr OBITH JAONYIIEHBl HE3HAYUTENbHBIE
OIIMOKK, HETOYHOCTH, 3aTPYJHEHHs NPHU IMEepeHOce 3HAHUU U
YMEHHI Ha HOBbIE, HECTaHJAPTHHIE 3a/1a4H.
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Xopoo

Brimmonnensl Bce o0si3aTesibHble YCJ0BUSI NMOATOTOBKHU CTY-
JAeHTa K HPOMEKYTOYHOH AaTTecTAalluM, IPEIyCMOTPEHHbIE
nporpaMMoil tucturuinbl. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEJCHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. B TO ke BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 3aJaud pellaeT ¢ HeJOoYeTaMu, He BIIHSIO-
HIMMH Ha OOLIHUI X0/ peLIeHHUs.

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

BrimonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKHU CTY-
JAEHTA K MPOMEKYTOYHOH aTTecTauMu, IIPEeIyCMOTPECHHbIC
nporpaMMoil TuciuIuinHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMU,
HaBbIKaMu. Ho TOKa3bIBaeT HeryOOKHe 3HAaHUS, TIPU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK MM MPOTUBOPEUHH, OJTHAKO B (op-
MYJIMPOBaHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXKIY aHa-
JIM30M, apryMEHTAllMed U BBIBOJAMM, B PEIIECHUU 3a1a4 MOTYT
coJiepKaThCs rpyOble OmKOKU. [ mosTyueHus npaBUIbHOIO OT-
BeTa TPEeOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

HeynosnersopurensHo

He BbinosiHEHbI 00s13aTeIbHBbIEC YCJOBUSI NOATOTOBKHU CTY-
JAEHTAa K NPOMEKYTOYHOH aTTecTalMu, IIPEIyCMOTPEHHbIE
nporpammoit nucuuiuinHel, MJIM cTyneHT aeMOHCTpUpyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIIaX, TOIYCKAIOTCS 3HAYUTEIbHbIE OIIUOKH, MPOSIBIIAETCS
OTCYTCTBHME 3HAHUW, YMEHUH, HABBIKOB II0 PNy IOKa3aTeseH,
CTYIEHT UCHBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS IPU OIEPHU-
POBaHUU 3HAHUAMU U YMEHUSAMU.

3. OnleHOYHbIE CPeACTBA

/1

HaunmenoBauue
OIIEHOYHOTO Cpe-
CTBa

[Ipencrasnenue ome-
HOYHOTO CPEZCTBA B
DdOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeicTBa

KonTponbnas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpeacTBo NpoOBEPKH YMEHHUH NPUMEHSATH
MOJIy4E€HHBIE 3HAHUS 7Sl pelIeHHs 3a7a4
OTpeIeNIEHHOT0 THUMa IO TeMEe WJIU pa3-
neny

KoHnTposabHble 3a7a-
Hus (mpumep)
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2 | Pacuerno-rpadu-
yeckas padora

(PTP)

CpenctBo NMpOBEPKH YMEHHI NMPUMEHSThH
MOJIy4E€HHbIE 3HAHMSI 110 3apaHee OoIpejie-
JICHHOW METOJIMKE JUIsl pellleHus 3aaad
WIM 33JaHUA [0 MOJYJI0 WM JUCLU-
IUTMHE B LIEJIOM.

Kommekt 3amanuit
JUTSI BBITIOJTHEHUS pac-
4eTHO-TpaduIeCcKOn
paboThl

YceTHbIi onpoc co-

CpeI[CTBO KOHTPOJIsA, OpIraHUu30BaHHOC KaK
cricnuajibHas 6ecena neaarornucCKoro pa-
OOTHHKA C O6y‘IaIOHII/IMCH Ha TEMBbI, CBi-

Bomnpocsl o

3 OeceoBaHue, 3aHHBIC C M3y4aeMOU JUCIUIUINHOM, U pac- | TeMaM/paszenaMm Juc-
(YO) CUUTAaHHOE Ha BBIICHEHUE 00beMa 3HaHUl LATIJIUHBL
00yu4aroIerocs 1o ONnpeIeIeHHOMY pa3-
Jiery, TeMe, npolseMe U T.1.
CucreMa CTaHIapTU3UPOBAHHBIX 3a/laHUM,
Tect MO3BOJIAIOIAS aBTOMAaTU3HUPO-
4 Bapuanr tecra
(T) BaTh NPOLEAYPY U3MEPEHMsI YPOBHS 3Ha-

HUM U yMEHUH 00yyarouierocs.

5 | Dk3amenanmonnbie | CpecTBO TPOBEPKH 3HAHWHM, YMEHUH, | DK3aMEHAIIMOHHBIC
OWIICTHI HAaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC T€O- | OUJICTHI.
(OB) PETUYECKUX BOIIPOCOB, 3a/ay, IpaKThye-

CKHUX 3aJIaHUH.

3.1. Tekyuuii KOHTPOJIb

OrnieHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIHHBIE BOIIPOCHI
1 3a7aHus B (hopme OJIaHKOBOTO TECTUPOBAHUS JJII KOHTPOJIS OCBOSHHUS O0yUYaIOIIMMHUCS Pa3/ieIoB
JTUCHUIUTNHEL, ipreM PI'P.

Coaep:xanue pacueTHO-TpaduvecKoii padoThI.

PacuerHo-rpaduueckas padora Nel mo iuHeliHoii anredpe.

Kpatkoe coneprkanue pacueTHoO-Tpadudeckoil paboThl:

Martpuiisl u onpeaenutenu. Pemienne cucteM JIMHEHHBIX alreOpanyecKux yYpaBHEHUM METOJaMH
I"aycca, Kpamepa u ob6paTHO MaTpHIIbI.

PacuerHo-rpaduueckas padora Ne2 mo BeKTopHO# anredpe.

Kpatkoe coneprkanue pacueTHO-Tpadudeckoil paboThl:

Bexropsl, neiictBus Hajg BekTopamu. CKaIpHOE, BEKTOPHOE, CMEIIAaHHOE MPOU3BEACHHS BEKTOPOB.
PacuerHo-rpaduueckas padora Ne3 mo aHAJIUTHYECKON IreOMETPHH.

Kpatkoe conepkanue pacueTHO-Tpadhudeckoil paboThl:

Paznuunble BUIBI ypaBHEHUH IPSIMOM U TIIOCKOCTH. B3ariMHOe pacronokeHue npsMbIX Ha MI0CKO-
CTH, TJTIOCKOCTEHN B IPOCTPAHCTBE.
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KommiekT 3aganmii
JJIs1 BBINIOJIHEHHS pacueTHO-Tpaduuecknx pador (PT'P)
1o JucuuIuinHe «JInHeiiHas ajaredpa»

PI'P Nel, vyacrs 1
-1

1 OW r2 0 2}
3aganue Nel. Jlaupt matpuner A= 1 3 2w B='0 -3 3 .

| J | |
\4 0 -3 1 1 -1

Broimonuuts neiicteus: A% +8BT .

3agaHI/Ie Ne2. HpOI[OJ'DKI/ITB JaHHOC MATPUYIHOC PaBCHCTBO (2A + 38)2 _ 4A2 —6AB =...

U IIPOBCPUTH €I'0 AJId MaTPHILL An Bus IICPBOro 3aaaHus.

3ananue No3. BoruucnuTh OnpeaenuTells AByMs CIIOcO0aMu: pas3iiosKeHHUEeM 10 IEPBON CTPOKE U
Pa3I0KEHUEM I10 IIEPBOMY CTOJIOIY.

1 0 -1 2
0 2 1 -1
11 -1 1°
11 -2 1

3ananue Ne4. Jlng naHHOW MaTpullbl HATH oOpaTHYI0 MaTpully. Crienarb NpoBEPKY.

1 0 2
(110\.

\-1 2 3)
3amanue Ne5. Peruth matpuunoe ypasaeane AXB =C (maittu X). Coenats mpoBepky.

(-1 2) (3 4 (0 4

A= ; B=| ;. C =] .
L2 1) 2 3) -9 3)

3azmanue Ne6. HaliTu panr MaTpuiisl.

(1 -1 2 3 7)
0 5 4 3 1’
‘2 3 8 9 15|'
|3 -8 2 6 20)
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PI'P Nel, 3apaHusi o penieHHIO CHCTEM JIHHEHHBIX ajJredpandecKux ypaBHeHHil
3aznanue Nel. Pemuts cucremy meronom Kpamepa. CaenaTh IpoBEpKYy.

Xt+4x2 — X3 =—-2
2X, + 2%, +3%X; =7
[3x1+6x2—2x3 =1

3amganue No2. Pemuth cuctemy u3 Nel MeTo0M 00OpaTHON MaTPHIIBI.
3aganue No3. Pemuts cucremy u3 Nel meronom [Maycca.

3aymanue No4. Pemuth HEOJHOPOIHYIO crucTeMy MetofoM ['aycca. Halitu oOriee pemieHue u yacT-
HO€ pEeIICHHUE.

X, + X+ 2% +3X, =5
| 5x +4%, + 4x,=11

3aganue NoS. Pemnth oHOpOHYIO cucTeMy MeToqoM ['aycca. Haiitu oGee pemenue u @CP.

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

3% 4 3x, —7x3—4x4:0.
X
| 1 —3X% +2%; +5%, =0

PI'P Nel, wacTsp 2

3aytanne Nel. TToka3ath, 4TO BEKTOPHI m, N, P o6pasyroT Gasic B MPOCTPAHCTBE H PA3TOKHITE
BekTop @ mo stomy 6asucy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—-4,13).

3ajganue Ne2. Jlanbl BEKTOpLI M 1 IT. BBIACHUTL — KOJUIMHEAPHBI JIM BEKTOPHl & U D .

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

3amanue Ne3. Haittu |a , eCIIN = 6\_2, | |= 2,(m,n) =135, a=6n-m.
| lul

3amanme Ned. Jlam A ABC . Haiitu £ B,ecrm A(1;-1;2), B(3;3;2),C(7;1;2).

3amanue Ne5. Tlpu Kakux "X BEKTOPHI & U b_HepHeH,Z[I/II(YJ'IHpHLI?
a=(x;1;-4),b =(x-3;12; x).

3ajganue Ne6. Haiitu muiomiais napauieaorpaMmma, IIOCTPOEHHOTo Ha BeKTopax a u D .

_ A
a=2m-5nb=m+n,|7|=12,|7]=3, (M m==.
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6
3amanue No7. Haiitu mmomans tpeyroiasauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ayanue Ne8. Jlansl BexTopsl &, b, C". BBIACHUTE — KOMILUIAHAPHEI JIM BEKTOPHL. ECM BEKTOpPBI HE

KOMIIJITaHApHBI, TO HAWTH 00bEM MapajlIeNenuIeia, IOCTPOCHHOrO Ha BEKTopax a, b, C | ompene-

JIUTh — KaKylo TPOHKY OHU 00pa3yioT.

a(l;-1;5),b(2;4;-2),c(3;0;1).

3aanue Ne9. Jlns nunelHOro oneparopa 4 3aaaHbl 00pasel OasucHbIX dneMeHToB Ag,, Ae,, A€,

. 3amucath MaTpuIly onepatopa 4 B O6a3uce €, €,, €, W HalTH 00pa3

yneMeHTa X.

Ae, =e, —e,

| de,, Ae, =2e, +2e, +3e,,
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3aganue Nel0. Haiitu coOCTBeHHbIE 3HaUCHUSI M COOCTBEHHBIE BEKTOPbI JMHEHHOTO OIIeparopa,
3aJIaHHOTO B HEKOTOPOM 0Oasnce Matpuied p _ [~ 41

L7 2

3amanue Nel. Tlpsmas |, mpoxomut yepes Touky A mapamwiensao Bekropy (. [Ipsmas |, mpo-

PI'P Ne 1, yactp 3

XOIUT yepe3 Touky B nepnenmukynspao Bekropy N . HaiiTu Touky nepecedeHust npsiMbIX U yrod

mexny Humy, ecin  A(3;5), 0 (1;3), B(0;5), n (-3;4).

3ajianne Ne2. Jlana npsimast |, . Ipsimast |, mpoxomut uepes Touku A u B. Haiitu paccrosiaue ot

To4KH nepeceyenust npsameix |, u |, 1o npsamoii 1.

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

3ananue Ne3. Haiitu pacctosnue or Toukn M, 10 mnockoctu oL, npoxosieii uepes Touky A

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

3ananue Ned. Haiitu yros Mexy IIIOCKOCTBIO OL ¥ IIOCKOCTBIO [3 , MPOXOSIIEH Yepe3 TOUKH

A BuC,ecm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(-4;-3;-1).

3aganue NoS. 3ammcarh KaHOHWYECKHE YpaBHEHUS MPSAMOM, 3a1aHHON OOIMMU YpaBHEHUSIMH.

X+2y—-9z2-10=0;
3Xx+4y+8z—-24=0.

3ajganue No6. Haiitu TouKy nepecedeHus MpsamMoi | 1 miockocTd 0L M yros Mex1y HUMH.

| Xt2_y_z2-1 gix42y-37-12=0.

3 4 =2

3aganue Ne7. Tlpsmast |, mpoxomut uepes Touku 4 u B. Ilpsimas |, mpoxoxut yepes Touky M

HEPIEHIMKYIIAPHO TIOCKOCTH O . Halitn yron mexay npsambivu |1 1 |2 ¥ BeIsSICHUTB — nexar

OHH B 0I[HOI71 IIJIOCKOCTH HUJIM CKPCIINBAKOTCA.
A(9;-3;1),B(4;4,-5),M (-1;11;-11), a:2x+3y—-z-1=0.

* 25 =1 ykaszath QOKYCHI, SKCLEHTPUCHUTET, TUPEK-
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2
3ananue Ne8. [lns maHHON KpUBOi %



TpuChHL. [locTpouTh KpHBYIO, H300pa3UTh (POKYCHI, TUPEKTPUCHI.

3amanue Ne9. ITpuBecty ypaBHeHne kpuBoii  9X2 — 25y2 —18x + 200y — 616 =0 x xaHOHMUe-
CKOMY BHJIy U ITIOCTPOUTH KPUBYIO.
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KoHnTpoJbHbIE
3aJaHusA (MpUMepbI)

Bapuanr.

1. Haiiti 3nauenms matpuasoro mMuorowiena F ((A)

(-1 0)
f(X)=-X+2¢ -x+3,A=
3

(-2 0 8 1 -5

2. HaiiTu paHr MaTpUIbI IPUBEICHUEM K CTYIIEHYaTOMY BHIY

1 2 1
3. BBIYHMCIUTH ONPEIEIUTENb IPUBEIEHAEM K CTYIIEHUaTOMY BUILY 3 -5 3
2 7 -1

4. Haiitu matpuity, oOpatayio ganHoi (a). Pemurts MarpudHoe ypasHenue (6)

1 2 1 (1
@ '3 5 3 (6) ‘2\.x_(—2 3 5)
| |~ |
-3 4 3 -1 0
| 2 7 -1 ‘ \ )\ )
\ y
S. Pemuth cucTeMy ypaBHEHHH. YKa3aTh OOIIEe U OJHO YaCTHOE PeLIeHue (a).
Pemuts cuctemy ¢ moMoripr0 odpaTHON MaTpulls! U o opmynam Kpamepa (0)
[4%1+ 9%z —5%3 —8xs =5 [X1+2X2 + X3 =5
(@ X +7x —2x —4x =4 ©)  x -5 3x =-7
‘13 1 2 3 4 ‘13 1 2T
2X 5 +X +3x =3 2x  7x —x =13
+ +
. 2 3 4 - 2 3
Bapuanr
1. Pacniicats pasnoskeHue BeKTopa X 10 BekTopam P, d,
X= {5,—12,1} , p= {1,—3,0} , 0= {1,—1,1}, r= {0,—1,2}

2. KonnuneapHsl 11 BeKTOpB P U ( ?

a={2,01}, b={-2,31}, p=2a+2b, q=3a-2b

3. Jlana mupamua ¢ BepumHamu B Toukax AAAA,.
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ni(2,4,8), Pe(4-12), As(-8,7,10), Au(-34,-2)

Haiiu:

a) yron mexnay pedopamu AA,, AA,

0) 00bEeM MUPaAMUIBI

B) JUIMHY BBICOTHI OIYIIICHHON Ha rpaHb AlA2 A3
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I) HAliTH JIJTHHY MEMaHbl, TPOBEIEHHYIO U3 BEPLIUHBI A1k petpy A A

4. BEIYNCIIUTE rmiaomansb rnapajiejorpamma, moOCTPOCHHOTO Ha BEKTOpax au b Ol — yroia Mexay BEKTO-

pamu P u q

a=2p+q, b=p-3q, lp|=2, |g]=2, a

Bapuant

1. Haiitu paccrosaue ot Toukn Mo 10 muockoctu (M 1M2M3 ):

Mo (-9;10;2), M1(0;7;-4), M2 (4;8;-1), M3 (-2;1;3)

(X+y+2-2=0

2. Bemmcats KaHOHHYECKOE YpaBHEHUE MPSMOA: T

X—y—-32+6=0

3. HaiiTy TOUKy HepecedeHus psMOi U MIOCKOCTH: X — 2 _y- 3 _Z +1 q X+y+22-9=0.

1 1 -4

-1 1

4, Haiitn Touky P cummerpuunyro Touke P oTHOcuTensHO mpamoii | : P(O;—1;3) u x-1_y z
1
1

5. Hammcats ypaBHEHHE IUIOCKOCTH Ol MPOXosiiieit yepe3 Touky Mo u nmepneHaukynspHo  mpsiMoit

(MiM2): Mo (3;2,0), M1(415), M2(2;-1;4).

6. Haiitn xocuHyc yria Mexmy IIOCKOCTAMH Ol1 ¥ 02
o1:3X-y+3=0, a2:x-2y+52-10=0

BapuaHT 3a1aHi i NPOMEKYTOYHOIO TeCTa

( -2 0 8 1 -5

1.1. HaiiTi panr MaTpulbl IPUBEACHUEM K CTYIIEHUYATOMY BI/I)Iy|

|8 2 -6 -3 -13
11 -3 13 5 17
\ )

1.2. PemmTh MaTpUIHOE ypaBHEHHE (' 2\ (2 3 5)

| -3 4 | | 3 -1 0 |

\ )\

[X1+2X2 +X3=5
1.3. Pemtuts cuctemy no popmynam Kpamepa 1%1 ;%((2 f§X3==1§7
g={1-11},r=

2.1. Hanucarp pasnoxeHue BeKTopa X 10 BekTopam {0, 1,2} par x=1{5-121},
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p={1,-3,0},

2.2. BeluuciuTh MI0Ma1b napauiesiorpaMma, MOCTPOSHHOIO Ha BeKTopax a u b o — yros Mexmy

BEKTOpaMH P U
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a=2p+q, b=p-3q, | | || 4

2.3. Jlana nupamua ¢ BepiirHamu B Toukax AAAA,. A1(6,1,3), A2(6,-2,-3), Az(2,2,0),
A4(-5,1,0)

Haiiti nnuHy Meanansl, poBeIeHHYIO U3 BepIuHbl Ay K pedpy AA,

3.1. Haiitu TouKy nepeceueHust mpsamoit u mwiockoctn: X=2 _y-3 _z+1 - x41y412;-9=0.

1 1 —4
3.2. Haiitu Touky Pi1 cummerpuunyio TOouke P oTHOcHTenbHO mpsiMoi | : P(O;—1;3) U
x-1_ y 7
1 -1 1

3.3. Hamucate ypaBHeHHE IUIOCKOCTH O TPOXOIsmIel uepe3 TOouky Mo UM HEepHEeHAMKYISPHO

mpsmont (MiM,): Mo (3;2;0), Mi(4;1;5), M, (2;-1;4).
p

4.1. JTana xpuBasi BTOPOro Mmopsiaka x* +4y? —12x +16y +16 = 0. [Tony4nTh KaHOHUYECKOE ypaBHCHHE

KPHUBOMW U ITOCTPOUTH .€€

! ! !
4.2. CocTaBUTh MaTpHILy TIepexo/ia oT Oa3uca e ,e ,e k 0asucy e ,e ,e , eciu
r— o S, o -~ - 12 3 1 2 3

- - - - -+

’ ’
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e, 2e+e,+e,;6,=6—-6,+6;; 6 =6,+26,+¢,

Kpurepun onenkmn:

- OLIEHKA «3aYTE€HO» BBICTABJISIETCS CTY/AEHTY, €CIIU OH PEryJIipHO B TEUEHHE CEMECTpPa IPEeCTaBIsI
pelIeHns 3a/1a4, BBIITIOJIHUI IIOJHOCTBIO BCE 331aHUS U UX 3alUTUJI, OTBETUB Ha BOIIPOCHI NPENOJIa-
BaTelIs;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISETCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUEHHE CEMECTpA Mpea-
CTaBJISUI PEIICHUs 3a/1a4, BBIIOIHUII 3aJJaHHs He TIOJHOCThIO MIIM BOOOLIE HE MPeACTaBIsl paboTh
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI IIPENI0IaBaATENS.

Jl1s mpoBeieHus: TEKYILEro KOHTPOJIS 3HAHUI CTYACHTOB B AUCTAHIIMOHHOM (hopMate B pas-
pabortanubix Kadenapoit «MaTemarukay OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IIPOOHBIE) Te-
CTBI.

3.2. [IpoMe:kyTOUHAS aTTeCTALUSA

[TpomesxyTouHas arrectanus - (3K3aMeH) MPOBOIUTCS 0 OMIIeTaM B yCTHOU (opme.
Bpewmst 111 noAroTOBKM OTBETa Ha BONPOCH! HE OoJiee 45 MUH.

buner BriIr0YaeT TEOPETUUECKUM BOIIPOC U 33JIaUH.

KommiekTsl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTeMaTukay.
Tunosbie BapuaHThHI OMJIETOB MPUJIATAIOTCS.

KommnuiiekT Bonpocos
0 JUCLUIUIMHE «JIuHeliHas ajaredpay

Matpu1ibl, TUIIBI MATPHII.

Onepanuu ¢ MaTpuliaMu, UX CBOMCTBA.

YMHOKEHNE TPSIMOYTOJbHBIX MaTPHLL.

Marpuunas gopma 3anicy CUCTEMBbI JIMHEHHBIX anreOpanyeckux ypaBHEHUH.

OnpenenuTeny ¥ X CBOUCTBA.

[TonsiTue onpeaenurens. MUHOPHI 1 anreOpandeckre JOMOTHEHHUS.

CucTeMbl TMHEWHBIX alTeOpandecKuX YpaBHEHHIA, OCHOBHBIE TTOHATHUS U ONIPEIEIICHUSI.

[TpaBuno Kpamepa perienus cucteM JIMHEHHBIX ypaBHEHUH.

OO0parHast MaTpHIa ¥ €€ BEIYMCICHHUE. Y CJIOBHE CYIIECTBOBAHUS OOpAaTHOW MATPHIIBI.

10 Pemenue cucteM uHENHHbBIX anreOpanyeckux ypaBHEHUH METOIOM 0OpaTHOW MaTpHIIbI.

11. Meron lNaycca perienust cucteM JIMHEHHBIX ypaBHEHHI.

12. Pemnienne npou3BOIBHBIX CUCTEM JIMHEHHBIX YpaBHEHUH MeToioM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Karnemnmu.

14. OnHOopoaHbIe crcTeMBbl TUHEHHBIX ypaBHeHHH. Kpurepuil cymecTBOBaHUS HETPUBUAIBHBIX pe-
HIEHU.

15. [lonsTHe BEeKTOpa U JIMHEHHbIE ONepalnuy HaJl BEKTOPaMHU, CBOMCTBA OTEpaIvi.

16. JIuneitnas koMOUHAIUSI BEKTOPOB.

17. Jlunelinast HE3aBUCUMOCTD M JIMHEHHAs 3aBUCMOCTb T'€OMETPUYECKUX BEeKTOpoB. Kpurepuii nu-
HEWHOM 3aBHCUMOCTH.

18. [lonsTue 6azuca. KoopauHaTel BEKTOpa.

19. OproHOopMHpOBaHHBIN 0a3uc. Pa3nokeHne BeKTopa 1o BeKTopaM 0asmca.

20. YnopsimoueHHasi TpOoiKa BEKTOPOB.

21. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MTPOU3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oaswce.

22. YcnoBust OpTOrOHAJIbHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe MPOCTPAHCTRA.

24. Matpuna nepexojia ot 6asuca kK 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MaTPHIIBI.

COoNO Awh P
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AHaJIMTH4YeCKasi reoMeTpust

1. Cucremsl koopauHat. JlekapTOBBI MPSIMOYTOJIbHBIE KOOPAMHATHI HA TUIOCKOCTH U B MPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

PasnuuHble TUIIBI ypaBHEHUN IUIOCKOCTH U IIPSIMOM.

Brruucnenue pacctossHul MeXy IBYMsI TOUKaMHU, TOYKOM U MPSIMOM, TOUKON U INIOCKOCTBIO.
Brruucnenue paccTosiHAsA MKy CKPEIIMBAOIIUMUCS TPSMBIMHU.

Brruucnenue yrios Mexy 1ByMs NMPSAMBIMU, IPSMOM U INIOCKOCTBIO, IBYMSI IIJIOCKOCTSIMHU.
Kpussle BTOpOro nopsiika Mx reoMETpUYECKHE CBOMCTBA M ypaBHeHus. [IpuBenenue xpuBon
BTOPOTO MOPSJAKA K KAHOHUYECKOMY BUAY.

8. KanoHmueckue ypaBHEHUS JUIHIICA, TUIIEPOOIIBI, TapadoIIbL.

9. VYpaBHeHue MOBEPXHOCTH BTOPOIO MOPAIKA.

10. Kanonnyeckue ypaBHeHHsI c(hepbl, JILTUIICOMA, KOHYCOB, TUIIEPOOIONI0B, TapaOOIOH I0B.

Nookrwn

TunoBbie BapuaHThl OWJIETOB
1o AucHUIUINHE «JIuHeiiHas aaredpa»

MUHUCTEPCTBO HAYKU U BBICILEI'O OBPA3SOBAHNS POCCUNCKON OEJIEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHWE BBICIIIEI'O OBPA3OBAHUSA
«MOCKOBCKHWI MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKW NOJUTEX)
®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTtuka»

Hucuunnuna «JIuneitnas anredpa»
Kypc 1, cemectp 1
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3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu U UX CBOMCTRBA.
2. Pemnrts MaTpU4YHOE ypaBHEHHE XB = A, eciiu A:(l 2) | B:(_l 21.

\2 1) L0 1)
o X1+ 2% =-1
3. Pemuts CUCTEMY MCTOAOM 06paTHOI/I MaTpulbl 2% —3x 12 .
1 — =

4. JlaHbl BEKTOPBI a =(-59,8), b=(-3,1,-2), ¢ =(-8,10,-10). [IpOBEPHUTH — KOMILIAHAPHBI JIX OHH.

Ecmu HCT, HalTH 00BEM napajjicicnuicaa, IoCTpOCHHOI0O Ha BEKTOpax 5,6,6.

5. Haiitu yron mexay Bektopamu a=(1,-2-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenannu kKadenpsl Mmatematuku « 03» 05 2023 r., mpotokon Ne 10

H.o. 3aB. kadempoit H.B. Bacuinea / /

MUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXJIEHUE BBICILIEI'O OBPA3BOBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMU IOJUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kagenpa «MaremaTtuka»
Huctunnuua «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jlunerinas komOuHanus BeKTopoB. basuc. Koopaunate BekTopa.
12 -1

2. Bpruucauts onpenenutens Matpulel C=A"T, ecin A= (3 1 0 E

LOllJ

o [4X1 —2X2 +3x3 =12,
3. Pemnre cucremy ypaBHeHuii MerogoM I'aycca X +5x —3x =1,

% 1 2 3
| 2% +3%, — 2% =3.
4. Tlokazatp, 4TO BEKTOpHl m=(1,-1,2), n=(2,03), p=(-2,-1,1) 00pa3yrT Oa3uC B MPOCTPAHCTBE.

5. laHo oO1iee ypaBHeHue IpsiMON  —2x +3y —5=0. HamucaTe: ypaBHEHUE NPSMOIi C YTIOBBIM KO-

3¢ duUIEeHTOM; ypaBHEHHE NPSMON B OTpE3Kax; HOPMalbHOE YpaBHEHHE MPSIMOIL.

YTBepxkaeHo Ha 3aceaannu kKadeapsl MaTemMatuku « 03» 05 2023 r., mpotokoa Ne 10

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

Jls mpoBeieHnst IPOMEKYTOUHOTO KOHTPOJISI 3HAHUI CTYZEHTOB B AMCTaHLIMOHHOM (popmare
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B pa3paboTaHHBIX Kadenpoi «MaTteMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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