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1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

K ocHOBHBIM 11€7151M OCBOCHUS AUCHUIUIMHBL «JIMHEHas anreOpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYJEHTOB O0LIei MaTeMaTH4eCKOU KyJIbTYPbI;

- IpuoOpeTeHre CTYIEHTaMHU IIIMPOKOT0 Kpyra MaTeMaTUYECKUX 3HaHUM, YMEHHUI U HaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JE€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHE CTYJICHTaMU Pa3BUBATh HABBIKU CAMOCTOSITEILHOTO M3YUYeHUsl y4eOHON U Hay4-
HOMH JINTEepaTyphbl, COAEPKAIEH MATEMATUUECKHE CBEACHUS U PE3yJIbTAThI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
pHUCTHKOI OakallaBpa 0 HallpaBJICHUIO, B TOM 4ncie GOpMUPOBAHHE YMEHUHN UCIIOJIb30BaTh OCBO-
E€HHBIC MATEMATHYECKHUE METOIbI B TPO(ECCHOHATIBHOM 1eATETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a71a4aM OCBOCHUS AUCIUILINHBI «JIuHEiHas anreOpay ciieayeT OTHECTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIIETEHIIHMH, COOTBETCTBYIOIIUX €r0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenne no aucuuruinHe «JIuHeitHas anrebpa» HampaBieHO Ha (opMUpoBaHHE Y 00y4aro-
nmxes ciaenyronmx komnereHud B coorBercTBuuM ¢ OI'OC 15.03.01 «MammHocTpoeHue,
YTBEPKAEHHBIM nprKazoM MunoOpHayku Poccun ot 09.08.2021. N 727:

Koa n HamMeHOBaHHe KOMIIeTeH Ui NuankaTopsl 10CTHKEHUS] KOMIIe-
TeHILUH
OIIK-1 Cnocoben npumensTs ecrectBeHHO- | MOIIK-1.1 3naer: obnacTu U OCHOBHBIE 3a-
Hay4HbIE U OOIIENH)KEHEPHbIE 3HaHUS Me- KOHBI €CTECTBEHHOHAYUHBIX U OOIIEHHKEHEP-
TOABI MAaTEMATHUYCCKOI'O aHaJIn3a U MOJACIIN- HBIX 3HaHI/II\/'I, MCTOAbI MATEMATHYCCKOI'O aHa-

poBaHUs B MPO(eCcCUOHANBHON IeATEeHHOCTH | JHM3a U MOJICIMPOBAHNS, UCIIOIb3y€EMbIE B IIPO-
(heccHOHAIBHOM JIEATEIBHOCTH;

NOIIK-1.2 ymeer npuUMEeHSTh €CTECTBEHHO-
Hay4HbIe U OOIEMH)KEHEPHBIE 3HAHUS, Me-
TO/IbI MATEMAaTHYECKOr0 aHAIN3a M MOJIEIIUPOBa-
HUsI IPU PEeLIeHUH TPO(eCcCUOHANBHBIX 33/1a4;
NOIIK-1.3 BnageeT yMEHUSIMU IPUMEHSTh
€CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HAHUS, METO/bl MaTEMAaTHYECKOTO aHAIN3a U
MOJICITUPOBaHUs IPH PEIICHUH Mpoeccro-
HaJIbHBIX 33/a4.

2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

JucnuninuHa OTHOCUTCS K o0s3aTenbHOM yacTu O50ka bl: Monyns «Martematnueckue u ecre-
CTBEHHO-HAYYHbIE JUCIUTUIMHBDY.

Hucnunnuna «JInHeiiHas anredpay JIOTHYECKH CB3aHa C TOCIEAYOIIMMU JUCITUTUTMHAMM:

B obszamenvuot vacmu:



- u3uka;

- MaTeMaTHUYECKUI aHaJIU3,

- TEOPETUYECKAsI MEXaHUKa;

- TEOpUS MAIIMH U MEXaHU3MOB;

- DJICKTPOTEXHUKA U DJICKTPOHUKA;

- CONPOTHUBJIEHNE MATEPHUAJIOB;

- OCHOBBI POrPaMMHPOBAHUA U AITOPUTMHU3AIMUA B MALTMHOCTPOCHUH;

- OCHOBBI MaTEMATUYECKOT0 MOJICIIMPOBAHUSA TEXHOJOTHUYECKUX MTPOLECCOB.

3. CTpyKTypa M cofepKaHHe TUCHUTLTUHbI

OO01mas TpyJ0eMKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHbIE enuHuUIbI -108 vacos.

3.1. Buasbl yue0HOii padoThl M TPYA0EMKOCTH

n/n Bun yuye6Hoii padoTbi Koausecrso Cemectp 1
4acoB
AyIMTOpHBIE 3aHATHS 16 16
B ToMm uucne:
Jlexum 6 6
1
CeMuHapcKue/MpakTHIECKUE 3aHATHS 10 10
2
JlaGopaTopHbIe 3aHSATHS - -
3
CamocrosiTesibHasi pa6oTa 92 92
IIpome:kyTouHasi aTTeCTALMSA
JK3aMEH D D
Hroro 108 108

3.2. TemMaTu4ecKHWil MJIaH U3yYeHHs TUCITUIINHBI

Pazmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. CoaepixaHue pa3/iesioB JMCHUIINHBI

BBeaenue

Hpe;[MeT, 3ala4i U COACPKaHNUC NUCIUIIIINHBI. OCHOBHBIC TaIIbI Pa3sBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U POJIb B ITOATOTOBKE 6aKaJ1aBpa, CBA3b C IPYT'UMHU JUCHUILIIMHAMU.



Paznen 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl U onpeaeTuTeN .

[Tonsitue matpunbl. Buasl matpu. [efictBust Hag MmaTpunamu. Onepanuu HaJl MaTpULIaMHu
U Ux cBoicTBa. Onpenenurenu, UX CBOWCTBA U BbrauciaeHus. [loHsTust MuHOpa U anredpanye-
CKOTo JoToNHeHus. Pa3nojkeHue onpeenuTes o 3JIeMeHTaM CTPOKH WU cToioma. Beruuce-
HUE ONpPEETUTENEHN pa3InuHOrO NOPsIKa.

OOpatrHas MaTpula U AITOPUTM €€ BBIYMCICHUSA. DJIeMEHTapHble NpeoOpa3oBaHus Mart-
puu. ITpuBenenne MaTpuIibl K JUAroHAIbHOMY WM TpanelUeBUAHOMY BUYy. MarpuuHas Gpopma
3aMMCH CUCTEMBI IMHEHHBIX alNreOpandeckux ypaBHEeHUH. Panr MaTpuiisl.

Tema 2. Pemienne cucreM JTHHEHHBIX ajiredpanyecKuX ypaBHEHMIA.

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHI, OCHOBHbIE MOHATHS. Pelienue cucrtem
JUHEHHBIX ypaBHeHUU MeTojoM Kpamepa, meromoM oOpaTHO# MaTpuilsl, MmetogoM ["aycca. Teo-
pema Kponekepa — Kanemnu. PemieHue npou3BOJIbHBIX CUCTEM JIMHEWHBIX YPAaBHEHHUI METOJIOM
["aycca. Pemienne ofHOpOAHBIX CHCTEM JIMHEHHBIX ypaBHeHUH. KpuTepuii cyiiecTBoBaHUs HETPH-
BUAJBHBIX PEIICHU.

Pa3neu 2. DjieMeHTBI BeKTOPHOIi aJiredpbl

Tema 1. JIuneitHbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBUCUMOCTbh BEKTOpOB. ba3uc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JI0’KEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMUPOBaHHBIN 0a3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIIAHHOE MPOU3BEACHHUS BEKTOPOB, MX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKAISIPHOTO, BEK-
TOPHOTO U CMEIIAHHOTO MPOU3BEICHUI BEKTOPOB, 33JaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oasmce.

Tema 3. Jluneiinbie npoctpancTa. [loHsTHE 6a31ca MPOCTPAHCTBA TEOMETPUUYECKHIX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO ONIepaTopa mpu nepexoze ot 6asuca k 6asucy. Coo-
CTBEHHbIE 3HaYECHUs U COOCTBEHHbIE BEKTOPHI MAaTPUIIBL.

Pa3zpen 3. KoMmiiekcHbIe YHCIa 1 MHOTOYJIEHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCEIl. JelCTBHUS HaJ KOMILIEKC-
HbiMU yuciaamu. Gopmyiia Myaspa. M3BinedeHre KOpHA N-0H MOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOrouseHa Ha MHOKUTeIu. OCHOBHAs TeOpeMa alnreopsl.

Pa3nen 4. AHasinTHUyecKasi reoMeTpus

Cucremsbl KoopAuHaT. JleKapTOBBI IPSAMOYTOJIbHBIE KOOPANHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble ¥ MJIOCKOCTH

Paznuynble TUTIBI ypaBHEHHH IUIOCKOCTH U ypaBHEHUH MPSAMOii (Ha TIIOCKOCTH M B TIPOCTPAHCTBE).
Beruucnenue paccTossHUNA MEXKIy 1BYMs TOYKaMH, TOYKOUW M NMPSMOM, TOUKOW U IIIOCKOCTBIO.
Brruucnenue paccTosHUS MEXKIY CKPELIMBAIOIIUMUCS IPIMBIMH.

Beruucnenue yrioB Mex1y IBYMsI IPSMBIMH, ITPSIMOM U TUIOCKOCTBIO, IBYMS IIJTIOCKOCTSIMU.
Tema 2. KpuBble 1 IOBEpXHOCTH BTOPOI0 MOPAAKA

KpuBble BTOpOro mopsiaka, MX reoMeTpUYEeCKHe CBOWCTBA M ypaBHeHUs. [IpuBeneHune kpuBoun
BTOPOTO MOPAJAKA K KAHOHUYECKOMY BHUJLY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsinka. KanoHnueckue ypaBHeHHs cepsl, SJUTUIICOUA, KO-
Hyca, runepooionia, mapadoaonsa.

3.4. TemaTnka NpaKTHYECKHUX 3aHATHH Mo aucuuInHe «/InHelinas aaredopay»

Ne 3ansTHs Tema 3aHsaTHA

1 Pazjen 1. DiieMmeHTHI JIMHEHOM ajaredpbl. MaTpuiibl, 1eHCTBUS
Haj MaTpunamu. OnpeneauTeny, UX CBOMCTBA U BBIYKCIICHHUE.
Pemenue cuctem MMHEHHBIX anredpanyecKux ypaBHEHUN METO-
nom Kpamepa, MeTosiom o0patHoil MaTpuiibl, MeToaoM ['aycca.
Pasjen 2. DiieMmeHTHI BeKTOPHOI anredpbl. JIunelinbie onepa-
LMY HaJl BEKTOpaMH, UX CBOWCTBA. BrluncieHnne ckajlspHOro,
BEKTOPHOTO ¥ CMEIIAHHOTO MIPOM3BEACHUH BEKTOPOB. COOCTBEH-
HBIE BEKTOPBI U COOCTBEHHbIE 3HAYCHHSI MATPHUIIBL.
Pa3nes 3. KomniekcHble 4nc/jia 1 MHOTOYJICHBI. J[eficTBUS Haj
4 KOMILUIEKCHBIMHM 4uciamMu. Pa3nokeHre MHOroujeHa Ha MHOXKHU-
TEJH.
Pa3znen 4. AnanuTnuyeckasi reomeTpusi Paznuunele TUIbI ypaB-
HEHUH IUIOCKOCTH M YPAaBHEHUM MPSMOM Ha IJIOCKOCTH W B IIPO-
ctpanctBe. [Ipocreiinme 3a1aun aHATUTUYECKOI TeOMETpUH (BbI-
YKCJIEHUE PACCTOSHUN U YTJIOB)

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecTieueHne

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThI

1. ®I'OC 15.03.01. Mammnoctpoenue. 2021.

2. AxajgeMuyeckuil y9eOHBIH IUIaH 10 HarpasiieHHIo noarotoBku: 15.03.01 MammHocTpoeHwue.
[Tpoduib: «KommekcHbIe TEXHOIOTMUYECKHE MPOLIECCH U 000py10BaHUE MAILIMHOCTPOSHUS.
®opma o0yueHus: 3aounas. 2023.

3. Martpuna pacrpeeneHuss KOMIETeHIUH 10 HanmpaBieHnto noarotoBku 15.03.01 Mammno-
ctpoenue. [Ipoduns: «KommiekcHble TEXHOIOTMYECKHE MPOLIECChl U 000PYAOBAHNUE MaIlIU-
HOCTpoeHus». 2023.

4. Vka3 IIpesunenrta Poccuiickoit ®enepanun ot 01.12.2016 Ne 642 «Crparterun HayqyHO-TEX-
HOJIOrM4ecKOro passutus Poccuiickoit denepanumy.

5. Ilpuka3 MunucrepctBa oOpa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 ytBepxxaenuu Ilopska npuMeHEHUs] OpraHU3alUsIMH, OCYIIECTBISIOIUMI 00pa30oBa-
TEJbHYIO 1€ATEIbHOCTD, IEKTPOHHOT'O 00YUYEHHMS, IUCTaHIIUOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3annu o0pa3oBaTeIbHBIX IPOrpaMm».

4.2. OcHoBHasl IMTepaTypa:

1. 3a6onorckuii B.C. JIuneitnas anredpa u aHaTuTHYECKast reoMeTpus (Y4eOHbBIH KOMIUIEKC):
yaeOHoe mocobdue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
HUe: 0akanaBpHar).

2. Cuporuna U.K. Jluneiinas anredpa v aHaATUTHYECKAsi TEOMETPUs: HMHTEPaKTUBHBIN Kypc:
yduebHoe mocodue mis By3oB. CII6, U3a-o Jlans, 2022. 180 c.

3. Kypc nekuuit no nuHeiHoi anredpe U aHAIUTHYECKOM reomeTpun: yuebHoe nocooue. // Kya-
psasueB b.1O., Marsm B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsriit pecypc. ]


http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3. JlomoJiHUTebHAs IUTEpaTypa:

1. KpaTkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIM pecypc]: yued. - DIJIeKTpOH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3yb6koB B.I'., JIaxoBckuii B.A., Mapteiaenko A.U., Munocues B.b., [Tymxkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYCCKUX BBICIINX YueOHBIX 3aBeneHui. Yactu 1-4. M.: MI'TY, 2012. 400
IK3.

3. Wnweun B.A., [To3nsk O.I". Ananmtrueckas reomerpusi. M.: Hayka. ['naB. pea-ust puzuko-ma-
TeM. TuT-phl, 1988. 224 c.

4. bexnemumes, /[.B. Pemenue 3amau u3 Kypca aHAIUTHYECKOW T€OMETPUU M JIMHEWHOHW all-
re0pbl [ DneKTpoHHBIN pecypc]: yued. mocobue - DnekTpoH. AaH. - Mocksa: @uzmatiut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.]

4.4. JaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[TpoBeneHme 3aHATUH U aTTECTallMi BO3MOYXKHO B AUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHHEM CHU-
CTeMbI JUCTAHIMOHHOTO 00y4eHus yauepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtematuka» JIEKTPOHHBIX 0Opa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem paznenam
HpOrpaMMEI..

Hazpanue D0OP
JluneiHas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanutuyeckasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anreOpa u aHanutH- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recoMeTpus

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHust padoT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU PACIO-
PAXKEHUSIMH MPOPEKTOPA MO yueOHOM paboTe U/Uiu EHTPOM y4eOHO-METOANYECKON pabOTHI.

Kamnmﬁ CTYACHT 06CCHC‘-ICH HUHAUBUAYAJIbBHBIM HEOTPAHUYCHHBIM IOOCTYIIOM K 3J'IeKTp0HH0171

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

HuTepHeT-pecypchbl BKIOYAIOT Y4eOHO-METOAMYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHELIE Ha calTe mospolytech.ru B pa3aciic: «HeHTp MaTeMaTUu4dYCCKOro 06pa3013aHH;1»

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

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

[Tone3nble yueOHO-MeTOAMUECKHUE U MHPOPMAIIMOHHbBIE MaTepHallbl IPEICTaBIeHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHOOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTh « UHTepHEeT» JIsl OCBOEHUS

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

4.5. JIunieH3MOHHO€e U CBOOOIHO pacnpocTpaHsieMoe NMPorpaMMHoe odecrevyeHue


https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

HaumenoBanmue | Pazpadoruux 11O
(mpaBoob.1aga-
TeJb)

HoctynHocTh Ccbuika Ha Equnblii peectp
(IMEH3MOHHOE, | POCCHIICKHX MPOrpamMM AJs
cB00OIHO pac- 9BM u B/l (npu naanuuu)
NpocTpaHseMoe)

1 | Astra Linux [ OO0 JIMLEH3UOHHOE https://reestr.digital.qgov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase 1d=9433
TEXHOJIOI' " 75

4.6. CoBpemeHHble npodeccuoHalbHble 0a3bl JAHHBIX U1 MH(POPMAIIMOHHBbIE CIIPABOYHbIE
CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaunmenoBanue

Ccblika Ha pecypce JloCTYIHOCTD

NudopMannoHHO-CIPABOYHbIE CHCTEMbI

Stack Overflow

ocTyIrHa B cetu MH-
https://stackoverflow.co Hoery

TepHET O0e3 orpaHuye-
m/

HUN

Nupopmannonusie pecypebl Cetn
KoncynpsrantlIimroc

http:// www.consultant.ru | JoctymHo

ITopran PenepanbHbIX roCcyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BhICLIET0 00pa30BaHUS

http://www.fgosvo.ru. JocrtymHo

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

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

IPR Books https://www.iprbookshop | locrynna B cetu MUH-

ru/ TepHeT 0e3 orpaHmnye-
HUU

IIpodeccuonanbHbie 0a3bl JaHHBIX

ba3a nqaHHBIX Hay4YHOU AIEKTPOH-
HOW OUOIHOTEKH

http://wwwe.elibrary.ru JoctymHo



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJinTeMaTruieckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Onbmmomerpu-
yeckas) 6aza JaHHBIX

5. MaTepI/IaJILHO-TeXHH'leCKOC o0ecneuyeHue AUCHHUIIIMHBI

MaTepI/IaJIBHO — TEXHUYECCKas 63,33, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPEYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
[IPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «Maremarukay He pacnosaraetT COOCTBEHHBIM ayIMTOPHBIM ()OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH IS IPOBEICHHS HHTEPAKTUBHBIX MPAKTHUCCKHUX 3aHATHIA UCIIOJIB3Y-
IOTCA KOMIIBIOTCPHLIC KJIACChl YHUBCPCUTETA.

6. MeToan4yeckue peKOMeH AU
6.1. MeToanuyeckne peKOMeHIALUH JIs MPENOIABATEIS 0 OPraHU3AIUN 00yYeHUsI

[Ipex e Bcero, ciaenyeT oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKU BECh U3Y-
YaeMblii UMU MaTepuai He TpeOyeT KaKoW-T100 CIeHabHON (JIOTIOTHATEIHHOM) TTOATOTOBKH U
BIIOJIHE MOKET OBITH YCIIEUTHO U3Y4€H, €CIIU CTYACHTHI OyIyT MOCemaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJIHSTH JIOMAIIHUE 33JaHUS U TOJIB30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOW IIIIaHOBBIX
KOHCYJIbTallu} B TEUEHHE KaXK0ro ceMecTpa. Boieamme B Kypc MaTeMaTUKH PA3EIibl ABISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIIUPOKOE pac-
IIPOCTPAHEHHUE ISl PELIEHUS] Pa3HOTO poJa 3a1a4 BHYTPH CaMOW MaTEMATUKH U IIPUKJIA/IHBIX 3a-
nad. FIX ocBOEHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOHUTh
YCTHYIO U IUCbMEHHYIO PEUb, YCIIEITHO MPUMEHITh HAKOIIICHHBIE 3HAHUS B PO ECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNA peKOMEHAO0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIIMCOK BOMPOCOB JIJI MOATOTOBKH K K3aAMEHY .

Ha nepBomM 3aHsATHH TI0 JUCHUILTHHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBATH CTY ICH-
TOB O BUJE U JopMe MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILIMHE, CPOKAX €€ MPOBEACHMUS,
YCIIOBHUAX JOIyCKa K MPOMEKYTOYHOU aTTECTALMU, IPUMEHIEMBIX BUAAX IPOMEKYTOYHOI'O KOH-
TPOJIAL.

N3noxeHnne TeOopeTHYeCcKOro marepuana JOJKHO COMPOBOXKIATHCS WIUTIOCTPATHBHBIMU
npUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPEToAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKA TIPU PELICHHUH 33/1a4d HE OTBJIEKAJIA OT IJIaBHOTO: OCMBICIIEHUS] HJIEH U CYTH MpUMe-
HsAeMbIX MeTOA0B. Cle/lyeT BCerjia yKa3blBaTh MPUMEPHI MPAKTUUYECKOTO0 TPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATUSAX YPaBHCHHUU U (PopMyII.

[IpakTudeckue 3aHATHUS JOKHBI OBITh OPTaHM30BAHBI MPEMOJIaBATEIeM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCH BpeMs Ha MEPHOIAYECKOE BHITIOJIHECHHE CTYJIEHTAMU HEOOJIBIIION CaMOCTOSI-
TeIbHOU PabOTHI B Ay TUTOPHUH JIJISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenomaBatenb, BeAymuii MPaKTUYECKHUE 3aHATHS, TOJDKEH COTIIaCOBBIBATh Y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh SMHYIO0 CUCTEMY 0003HAYCHHUIA.

[IpenogaBatento ciaenyeT 10OMBATHCSI CUCTEMAaTHYECKONM HENMPEPBIBHON pabOThI CTYAEH-
TOB B TEYCHHE CEMECTPA, HEOOXOAMMO BHISBIISTH CHIIBHBIX CTYICHTOB U MTPHUBIIEKATH UX K HAYYHON
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHAaX U KOHKypCax.
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http://webofscience.com/

CTyneHT IOoKeH OIlyIaTh 3aMHTEPECOBAHHOCTh MPENOAABaTeNs B JOCTHKEHUN KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETCHUU OOYYAIONUMUCS MPOYHBIX 3HAHUHN, YMEHHH W BIIaJICHUS
HAKOIUICHHOM nH(OopMalmei uid pelieHus 3aa4d B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B03M0KHO ITpOBeIcHNE 3aHATHIA U aTTeCTAIMi B TUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbI JUCTAHIIMOHHOTO 00y4eHus yruepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKa» IIEKTPOHHBIX 00pa3oBarebHbBIX pecypcoB (DOP) (cm. m1.4.4) .

[Topsimok mpoBeeHUs PadoT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICIHHBIMU PACIIO-
PSKEHUSMH IPOPEKTOPa MO YU4eOHOM paboTe W/ UK IIEHTPOM Y4eOHO-METOANYECKON paboTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4alOMUXCH MO0 OCBOEHUIO
AMCHUILTHHBI

Pa3znesn: 3j1eMeHTBHI JIMHEHHOM ajaredpbl

Martpuusl u onpeneautenn. [Ipexre Bcero, CTy€HT JAOKEH MOHATH, YTO MaTpUIA —
9TO TabnuIa yucen (MpuyeM 3Ta Tabiriia MOXKET UMETh OJJMHAKOBOE YMCIIO CTPOK U CTOJIOLIOB, a
MO3KET OBITh U IPSIMOYTOJIBHOK ), a OMIPEIeIUTENh- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBAAPATHOU
Ta0JIHIIBI, TO €CTh OMPEACIUTENN CYIIECTBYIOT TOJIBKO y KBaJIpaTHBIX MaTpPHII.

Crnenyet 06paTuTh 0C000€ BHUMaHHUE HA OMEPAII0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPUIL
U TOHATH, KAKUM TIOJYy4YaeTCsl OPSAIOK MaTPHUIIBI — ITpou3BeneHuss. OCOOCHHOCTh MaTPHIL TAKKE
COCTOMT B TOM, YTO IIPOU3BEACHUE MATPHUIl HE TIepecTaHOBOYHO, TO ecTh AB # BA .Crnenyer 00s-
3aTeNbHO YOCIUTHLCS B 3TOM, PEIIMB COOTBETCTBYIONIUE 3a/1a4H.

BaxxubiM siBIsieTcst oHATHE 0OpaTHOW Matpuilbl. Hajo 3HaTh yciaoBHe CyIIecTBOBaHUS
00paTHON MaTPUILI M AITOPUTM ee TocTpoeHus. [lociie ee BEIYHCICHUS 1IeIeco00pa3Ho AeaTh

TIPOBEPKY MPABUILHOCTH PEIIEHHs, BBIOIHKUB ONepauio ymHoxkenus A'A = E (momkna momy-
YUTHCS €IMHUYHAS MaTPULIA)

[Tpu u3ydeHnu onpenenuTeNell HaJo0 YeTKO YCBOUTD MOHITHS MUHOPA, alreOpandecKkoro
JIOTIOJTHEHMS], 3HaTh MHOTOUHUCIIEHHBIE CBOMCTBA onpeaenuTens. il OCBOGHUS TEXHUKU BBIYKC-
JICHUSI OTIpeIeTUTENIeH 1eIeco00pa3Ho, BEIOPAB MPOU3BOJILHBINA ONPEACIUTENb BBIIIE TPETHETO
HOpPs/IKA, PACKPBITh €0 Pa3IMYHBIMU CIOCOOAMH, MPUMEHSS pa3jokKEeHHWEe U MO CTPOKaM M 110
crosidriam. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTOJIOIB) TPEANIOYTUTEIbHEE BRIOUPATH TSI pac-
KPBITHUS ONPEAETUTENS], YTOOBI YIPOCTUTH €0 BhluHciaeHne. Oco0eHHO 3((EeKTUBHO BBIYMCICHHE
OTIPENIEIIUTEIS C TIOMOIIBIO AJIEMEHTAPHBIX MPE0Opa3oBaHNi, TPUBOIAIINX €T0 K TPEYTOJIEHOMY
BUJTY.

[Ipu n3ydyeHuu penieHuit cucTeM JMHENHHBIX anredpanyeckux ypaBHeHuil (CJIAY) obpa-
TUTE BHUMAaHHUE, IPEXkK/Ie BCETo, HAa TOHATHE PELICHUs CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellle-
HUH B 3aBHCHMOCTH OT COOTHOIIIEHHS MEXTy PAaHTOM MaTPHIIbI, PAHTOM PaCIIUPEHHONW MaTPHUIIBI
CHCTEMBI M YMCIIOM HEM3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHHME Ha yCIOBUS IMPUMEHEHUS
dopmyn Kpamepa u merona oOpaTtHOW MaTpuilbpl. BHuMaTensHO pa3zdepuTe mpuMepbl peleHus
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpanyeckux ypaBHeHUil metonom ["aycca (BBeneHue Oa-
3UCHBIX U CBOOO/IHBIX TEPEMEHHBIX).

Pa3nes: JDeMeHTbI BEKTOPHOM aaredpnl

[Tpu n3ydyeHnn maHHOW TeMBI 0OpaTUTE BHUMaHWE Ha JIMHEWHBIC OTEpaIly HaJ BEKTO-
paMu, Ha MMOHATHUS TMHEHHON HE3aBUCUMOCTH M JIMHEIHOM 3aBUCUMOCTH BEKTOPOB, Ha (pyH/1aMeH-
TaJbHOE MOHATHE Oa3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3nca), Ha pa3io-
KEHHE BEKTOopa 1o 6a3ucy.

3HAaTh OIpeeeHne, TeOMETPUIECKHAE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M CMEIIIAHHOTO
IPOM3BEACHUS BEKTOPOB, (GOPMYJIBI /U1l X BBIYMCICHUS B BEKTOPHOM U B KOOPAMHATHON GopMme.
OO0s13aTebHO 3HATH U YMETH MTPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTHU BEKTOPOB.
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Pa3jnen: kKoMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B aTOM pazpnene, npexae Bcero, HaJ0 NOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIlIU-
pEHHEM MOHSTUS JACUCTBUTEIbHBIX YHUCEN, 3HATh ONpEee/IeHne U TpU (POPMBI 3alHCH KOMILIEKC-
HOTO dYHcIa (anredpanyecKyro, TPUTOHOMETPUIECKYIO M TIOKA3aTeNbHYI0 ), TEOMETPUIECKYIO HH-
TEPIPETALMIO KOMIIJIEKCHOI'O YMCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
KOMILJIEKCHBIX YHCEI ¥ MHOKECTBOM TOYEK KOMIUIEKCHOU IIIOCKOCTH. 3HaTh (opmyiy Ditnepa.
KomrmuiekcHble 4ynciia MOKHO M300pa)arTh C MOMOIIBIO BEKTOPOB HA KOMILIEKCHOM MIIOCKOCTH.
[TosTOMY OTIEepanuu CI0KEeHUs ¥ BEIUNTAHUS KOMILJIEKCHBIX YHCENl MOTYT OBITh CBEZICHBI K OTlepa-
LUSAM CJI0KEHHS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBIIIOJIHATH ONE€pPALIUM YMHOXEHUS, IEIEHUS, BO3BECHMS B I10JI0XKHU-
TEIbHYIO CTENEHb KOMILIEKCHBIX YHCEN, 3allMCaHHbIX B TPUTOHOMETpUYECKOM (hopme, n3Beue-
HUS KOPHA N-OM CTENEHW W3 KOMIUIEKCHOT'O YHCIa.

CrnenyeTr oOpaTuTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMILIEKCHBIX YHCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CThb JIF00ast anredpanyeckas ornepanus HajJ KOMIICKCHBIMH YUCIIAMU HE BBIBOIHT
3a mpejiesbl 0071acTh KOMIUIEKCHBIX YHCEl.

Hano 3Hath paznuuHble BUABI Pa3IokKEeHUs] MHOTOWIEHA HA MHOKUTENH JUJIS CIIy4aeB, KO-
I/1a Cpeay KOpHE MHOTo4JIeHa MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHU. DTH CBEe/IeHUs OyAyT
UCIIOJIb30BAThCS, HAIlPUMEP, B MHTETPAJIbHOM HCYHMCIEHUU IPU BBIYMCIECHUU WHTErPajioB OT
IpOOHO-PAallMOHAIBHBIX (DYHKUUN, IPU PEIICHUH JIMHEHHBIX OJHOPOAHBIX MU depeHIIHaTbHBIX
ypaBHEHHIA N-TO TOPSIIKA C TIOCTOSTHHBIMU KO3 QUITEHTAMH.

Pa3znen: AHaauTH4yecKkasi reoMeTpus

[Tpu n3ydyeHUH aHAIUTUYECKONW T€OMETPUH CIIEYET, IIPEXKIAE BCETO, MIOHATh, YTO €€ 3a/1a4eil  sB-
JSIETCS] U3YYCHHE TE€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIN aHATUTUYECKUX METOJOB aireOpsl u
MaTeMaTUYECKOI0 aHajau3a. B 0CHOBE TakoOro Mojxo/a JIeKUT METO/1 KOOPJUHAT, BIIEPBBIEC CUCTE-
MaTHU4ecKu npuMeHeHHbI P. Jlekaprom. OCHOBHbBIE MOHSATHS F€OMETPUH (TOUKA, MpsAMas, III0C-
KOCTb) SBJIIIOTCSI HEONPEAEIAEMbIMH, U JJI1 UX OMHCAHUS MIPUMEHSIETCS aKCHOMaTHYECKUN Me-
TOJ, TO3BOJISIFOLLUN YCTAHOBUTD B3AaMMHO OJIHO3HAYHOE COOTBETCTBUE MEXK1y MHOKECTBOM TOUYEK
IPsIMON U MHOYKECTBOM J€HCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIUHAT.
Hano yetko ycBouTh paznuuHbie GOpMBI YpaBHEHHUH MPSMOM U MIOCKOCTH YMETh MEPEXOIUTh OT
o1HOI Qopmbl K apyroi. Cienyer OCMBICIUTD U YCIIEUTHO MPUMEHSTh PEeIIEHUs KJIaCCUUECKUX
3a/1a4 aHAIMTHYECKOM N€OMETPUM O B3aMMHOM PAaCHOJIOKEHUH MPSIMBIX U IUIOCKOCTEH, YMETh
OTIPEAEIATh YIJbl U PACCTOSHUS MEXY Pa3IUnYHBIMU F'€OMETPUUECKUMH 00bEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEITHOE U3yUYeHUEe NUCHUILUINHBI « JInHelHas anreOpay,
npuodpeTeHne HeoOXOIMMBIX KOMIIETEHIIMH, YMEHHI U HABBIKOB BJIaJIEHUS] MATEMaTUYECKUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJIBLION caMOCTOATENbHONW paboThl. OOpaTUTEe BHUMaHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITEJIbHYIO paOOTy B COOTBETCTBUU C y4E€OHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay TIUTOPHBIX 3aHATHH.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DoH/ OLICHOUHBIX CpeACTB NpeacTanieH B [lpunoxenun 2 k paboueil mporpamMme U BKJIHOYAET
pas3zenbl:

7.1. MeTtoibl KOHTPOJISL M OLICHUBAHUS PE3yJIbTATOB 00yUEHUS

7.2 lllkana v KpUTEpUHU OLIEHUBAHUS PE3YJIHTATOB 00YUECHHUS

7.3. OLIeHOUHBIE CpEACTBA

7.3.1. Texymuii KOHTPOJIb

7.3.2. [IpomexxyTo4Hast aTTeCTalMs
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Ilpunoswcenue 1

TemaTnyecknil NJIaH JUCHUIIMHBI «JIuHeliHasA ajaredpa»
110 HANIPABJICHUIO MOAT0TOBKH
15.03.01 «MammHoCTpOoeHHE)
[Tpoduinb moaArOTOBKH
«IIpodpuns: «KoMIIEeKCHBIE TEXHOJIOTHYECKHE NIPOLECCHI H 000pPYA0BaHHE MAILIUHOCTPOCHUS»

(6akanaBp)

3aounas ¢popma o0yueHust
I'ox nadopa 2024-2025

Buabl yueOHoi1 padoThl, BKIKO-

DopmMbI

1
5]
? O S| 4asi caMOCTOATE/TLHYIO padoty Buabl camocTosiTeIbHOM padoThI aTTecTa
n/n Paznen s % 5| CTyaeHTOB, H TPYI0EMKOCTh B CrtyneHToB o
3]
S g = qyacax
=
A | mc | Ja6 | cPC | KCP | K.P. | KL | PTP | Pepepar | Kip | D | 3
IlepBblii cemecTp
O030p Tem, n3yuyaembix B paszaede 1 Jin-
HeiiHasi anaredpa.
1 Martpultibl, IeiCTBHUS HAJl MAaTPUIIAMHU. 5 14
Ornpenenurenu, UX CBOMCTBA U BBIYUCIIC- 1
Hue. PelieHus cucreM JTMHEHHBIX ypaBHe-
HHH.
00630p 3anau, Bxoasaumx B PI'P No 1.
2 | Boinaua 3ananuii nepsoro 3tana PI'P 1 4 14 +

Nel.

14




O030p Tem, n3yuyaeMbIX B pa3jeJie 2.
JJieMeHTbI BEKTOPHOI aJredpbl
JInHeliHbIe Onepanvy HaJl BEKTOPaMHU.
CkassipHO€, BEKTOPHOE M CMEUIaHHOE IIPO-
U3BEICHUSA BEKTOPOB, X CBOMCTBA. ¥ CIIO-
BUsL OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH,
KOMIUIAHAPHOCTU BEKTOPOB.

14

00630p 3axay, Bxoasmmux B PI'P No 2.
Brinaua 3aganuii PI'P Ne2.

14

0030p 3a1a4, u3yuaeMbIxX B pa3aeJe 3.
JleficTBUs HaJ KOMIIJIEKCHBIMH YHCJIAMH.
PasnoxeHne MHOTOUYI€Ha HA MHOXKHUTEIH.
OcHoBHas Teopema anredpsl.

O030p Tem, n3y4yaembIx B paszaeie 4.
AHauTHYeCKAs FeOMeTpHS.

Pa3nuynble TUIBI ypaBHEHUH INIOCKOCTH U
IpsAMOM. B3auMHOe pacIionoxenue nps-
MBIX Ha INIOCKOCTHU U B IIPOCTPAHCTBE. BbI-
YUCJICHUE PACCTOSSHUNA MEKy TOUYKOU U
IUIOCKOCTBIO, TOUKOM U npsimoii. Kpusele n
ITOBEPXHOCTU BTOPOTO MOPSIKA.

14

O030p 3a1a4, M3yyaeMbIX B pasaedie 3.
Brigauya 3aganuii PI'P Ne3

14

®opma arTecTaluu

18

Bcero 4yacoB nmo jucuMIJIinHe

10

92

PI'P
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Ipunoowcenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«/IunerHas aareopa»

3aouynas popma o0yuenus

Hanpasnenue noarorosku: 15.03.01 «MammHOCTpOCHHE)
[poduns: [Mpoduins: «KomiiekcHbIe TEXHOIOTHYECKHE TTPOIECCH M 000PYI0BaHHE MAIIMHOCTPO-

CHHUSD).

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JIJ11 KOHTpPOJISL yCIIEBAEMOCTHU U Ka4eCTBA OCBOCHHUS JUCIMILIMHBI HACTOSIIEN IpOrpaMMoit
IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILUI KOHTPOJIb);
- IPOMEKYTOYHAs arTecTanus (3K3aMeH).

2. llIkayia 1 KPUTEPUU OLEHMBAHUS Pe3yJIbTATOB 00yYeHH s
®dopMa NpOMeKYTOYHOI aTTeCTAINN: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTanusia o6y11a10111nxc;1 B Q)opMe 9K3aMC€Ha NPOBOAUTCS 110 pE3yJibTaTaM
BBIINIOJIHCHHUA BCEX BUAOB yqe6H0171 pa60TBI, npeaAyCMOTPCHHBIX y‘le6HI>IM MJIAaHOM MO JaHHOM JUCIIH-
IJIMHE, IIpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC CC-
MECTpa. OHCHKa CTCIICHU OOCTUXKCHUSA O6y‘laI-OH_II/IMI/IC$I IJIAaHUPYEMBIX PE3YyJIbTATOB O6y‘-IeHI/ISI 1o
AUCHUIINIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM IKCIICPT-
HOM oneHku. Ilo uroram HpOMeX(YTOQHOﬁ aTTeCTalu 10 AUCHUIIIIMHE BBICTABJISACTCSA OLCHKA «OT-
JIMYHO», «XO0POIIO», «YHOBJIICTBOPUTCIIbEHO» HUIIN «HCYAOBJICTBOPUTCIIBHO)).

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCI0BHS NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIE
IporpaMMoi JuctuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB I1OKA3aTeJIsIM, IPUBEICHHBIM B
OtnnuHO TabIUIax, ONEpUPYyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, MPUMEHSAET MX B CUTYaIlUSIX MOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MoOrytr OBITH JOMYIIEHBl HE3HAYUTEIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU TEepeHOoce 3HAHUU U
YMEHMI Ha HOBBIE, HECTAHAPTHBIE 3a/1a4H.

Xoporo BeironHeHsl Bce 00si3aTesibHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEGHTA K IMPOMEKYTOYHOH AaTTEeCTAllUM, NPETyCMOTPEHHBIE
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nporpaMMoil TucHUIUIMHBL. CTyIEeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. B To e Bpemsi pu OTBETE JIOMYyCKAaeT HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 33/1aUd PeIlaeT C HeJlIoYeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PelICHHUs.

Y 10BIETBOPUTEIILHO

BeimonHeHsl Bce 00si3aTesibHbIE YCJA0BHS MOATOTOBKH CTY-
JAe€HTa K NPOMEKYTOYHOW aTTecTallMu, TPETyCMOTPEHHBIC
nporpaMMoil quctuIuivHbl. CTyI€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHWH, YMEHUH, HABBIKOB TTOKA3aTENIsIM, IPUBEJACHHBIM B
Ta0JIMIax, OMEPUPYET MPHOOPETEHHBIMU 3HAHUSMU, YMCHHSIMH,
HaBbIKaMu. Ho moka3biBaeT HernmyOOKMe 3HAHMS, TIPU OTBETE HE
JIOITYCKAeT IpyOBIX OMMUOOK MIIM MPOTUBOPEUYHUH, OJTHAKO B (op-
MYJIMPOBAHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIy aHa-
JU30M, apryMEHTaIlMell U BBIBOJAMH, B PEIICHUU 3a/1ad MOTYT
COJIEPIKATHCS IPyObIe OMIMOKH. [[J1st oTydeHus TPaBHUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONIME BOTIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbimonHeHbl 00s13aTesIbHbIE YCJAOBHSI MOATOTOBKHM CTY-
AE€HTa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuesl, MJIM cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBHME 3HAHUMW, YMEHHM, HABBIKOB II0 PALY IOKA3aTeleu,
CTYZEHT HUCIIBITBIBAECT 3HAUYMUTENBHBIE 3aTPYAHEHUS IIPU OIEPHU-
POBAaHUM 3HAHUSAMH U YMEHUSMMU.

3. OneHo4YHbIC CPeACTBA

HepequL OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«JIunelinas ajareopa»

HanmenoBanue
No
OLIEHOYHOTO Cpea-
n/a
CTBa

IIpencrasnenue oue-
HOYHOI'O CPEICTBA B
DOC

Kpatkast xapakTepuCTHKA OI[CHOYHOTO
cpeacTBa

1 KonTponbhas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpencTBo NMpOBEPKH YMEHHMUM NPUMEHSATH
MIOJIyYEHHBIE 3HAHUS NI PEIICHUS 3a]a4
ONPEJIETICHHOrO TUIIA MO TEME WU pa3-
ey

KomrinekT KOHTpob-
HBIX 3aJaHUH I10 Ba-
pUaHTam
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2 | PacuerHo-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoOBEPKU YMEHHMM NPUMEHATH
IIOJIyYEHHBIC 3HAHUs 110 3apaHee Oolpese-
JICHHOM METOJIMKE MUl DPEIICHMsS 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEJIOM.

Komnnexkr 3amanwnii
JUTSI BBITIOJTHEHHSI Pac-
YeTHO-TpapUIECKOM
paboThI

YcTHbIi onpoc co-

CpeacTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crierManbHas 0ecea ne1aroruuaeckoro pa-
O0OTHUKA C O0YyYarolIMMCsI Ha TEMBI, CBS-

Bomnpocsl 1o

CKUX 3aJaHuil.

3 Oecel0BaHuE, 3aHHBIE C U3y4aeMO JUCIMIUIMHOMN, U pac- | TeMam/pas/ernam JIuc-
(YO) CUUTAHHOE HA BbIACHEHHE 00beMa 3HAHWH LUTUTAHBI
00yyJaromerocs 10 ONpeleIeHHOMY pa3-
Jieny, TeMe, Ipo0IeMe U T.11.
CucreMa CTaHIapTU3UPOBAHHBIX 3a1aHUIA,
4 Tect 03BOJISIONIAS ABTOMAaTH3UPO- DoHA TECTOBBIX
(T) BaTh HPOLEYPY M3MEPEHHS YPOBHS 3Ha- 3a7aHui
HUM ¥ yMEHUI 00y4aromerocs.
5 | Dk3amenanuonnsle | CpeICTBO NPOBEPKU 3HAHHWI, yMEHHii, | DK3aMeHallMOHHbIE
OWIICTHI HaBBIKOB. MOJKeT BKIIIOYATh KOMIUIEKC TEO- | OMJICTEL.
(35) PETHUECKHX BONPOCOB, 3ajad, mpakthue- | . olCHUBANHS T

nporexypa IpUMEHe-
HUSL.

[IpomexxyTouHas arrecTa-
nus (ITA)

Ok3ameH (D)

1) ycrro (V)

2) nucemenHo (1)

3.1. Tekyuuii KOHTPOJIb

OIICHO‘-IHBIG Cp€aAcCTBA TCKYIICTO KOHTPOJIA YCIIECBACMOCTH BKIIHOYAKOT KOHTPOJIBHBIC BOIIPOCHI
" 3a7laHUs B Q)OpMe 0JIaHKOBOT'O TECTUPOBAHUA [JIs1 KOHTPOJIA OCBOCHUA O6y‘IaI-OHII/IMI/IC$I pasaciioB

JTUACHUIUINHEL, ipreM PI'P.

Coaep:xanue pacueTHO-TpaduuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo mHeiiHoii aareope.
Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
Martpuusl u onpeaenureny. Pemenre cucteM NHHEHHBIX anreOpandyeckux ypaBHEHMH MeETOJaMU
I"aycca, Kpamepa u oOpaTHOIT MaTpHIIbL.
PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHO#H anreodpe.
Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
BexTopsl, neiictBus Hag BekTopamu. CKaJsIpHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BECHUS BEKTOPOB.
Pacuerno-rpadguyeckas padora Ne3 no aHATUTHYECKOH IreOMeTPHH.
Kpartkoe coneprkanue pacueTHO-Tpaduueckoi paboTHI:

Pa3nuuHble BUIBI ypaBHEHUH MIPSIMOM U IIJIOCKOCTH. B3aMHOE pacronoKeHne NpsIMbIX Ha ITOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KomiiekT 3aganuii 1Jis1 BLINOJTHEHUS
pacuerHo-rpaduuyeckux pador (PI'P)
o pucuurivie JInHeliHas aJareopa
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(HauMeHOBaHHUE AUCIHILIIHBI )

PI'P Nel, wactp 1

-1 1 0 2 0 2
3amanme Nel. Jlanbr matpuriet A= 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Brinonnuts geiicteus: A? +8BT .
3ajanne Ne2. ITpoaomkuTh faHHOE MaTpuunoe paBenctBo (2A+3B)> —4A* —6AB =...

U IIPOBEPUTH €ro AJig MaTpull A U B U3 IepBOro  3a/laHusl.

3aganue No3. BEIUMCINTE ONPEaeUTEINb ABYMS CIIOCOOAMU: Pa3IoKEHHEM T10 IEPBOM CTPOKE H
Pa3I0KEHUEM IO TIEPBOMY CTOJIONLY.

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

3ananue Ne4. /{nst naHHOW MaTpULbl HaliTH 0OpaTHYI0 MaTpully. CaenaTh MPOBEPKY.

1 0 2
1 1 0].
-1 2 3

3ananue Ne5. Pemmts Matpuunoe ypasaenne AXB =C (maittu X). Cnenars nposepky.

SF A AP

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3

2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3apgaHusi IO pelICHHIO CHCTEM JIMHEHHBIX a/Ire0pandecKux ypaBHeHUH
3amanue Nel. Pemuts cucremy meronom Kpamepa. Cnenats mpoBepKy.

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

3ananue No2. Pemuth cucremy u3 Nel MeTooM oOpaTHON MaTpUIIBL.

3ananue Ne3. Permute cucremy u3 Nel meronom ["aycca.
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3amanne No4. Pemnth HEOHOPOIHYIO cCUCTEMY MeToIoM ['aycca. Haiitu oOmiee pemenue u 4acT-
HOE pEILICHUE.

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

3aganue NoS. Pemnth oiHOpOHYIO cucTteMy MeTojioM ['aycca. Halitu obee pemenne u OCP.

2X, +6X, —9%, —9x, =0
4%, —-5%;+ X%, =0

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

PI'P Nel, yactsp 2
Bamanue Nel. TTokasatk, 4to BeKTOpl M, N, P 06pa3yroT 6a3uC B IIPOCTPAHCTBE U PA3IIOKHTH

BekTop & mo atomy oasucy: M=(1, -1 2),n=(2,0,3), p=(-2,-11),a=(5,—-4,13).

3aganue Ne2. Jlanbl BekTopbl M u N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOpLl & 1 D .

M =(28,-8,8),M=(-2L6,-6), a=2m+m,b=2n-

3|

, ecIm |m|:6\/§,|ﬁ|:2,(m/,\ﬁ):135°, a=6n-m.

3amanne Ne3. Haiitu |§

Bamanme Ne4. Jlan A ABC . Haiiru £ B, ecm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "X’ BekTopbl & M D mepneHamKynspHb?

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

3aganue Ne6. Haiitu miomans napauienorpaMma, oCTPOEHHOTO Ha BeKTopax @ u D .

_ A V4
a=2m-5n,b=m+n,|m =12 |n|=3, (m, ﬁ):g.

3aganue Ne7. Haiitu rtomans Tpeyroiasauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl Bektopsl a8, D, C . BBIACHUTL — KOMIUIAHAPHBI JIK BEKTOPBI. ECIIM BEKTOPHI HE

KOMILTAHAPHBI, TO HAliTH 00beM MapajieNenumne/a, HoCTPOEHHOro Ha BekTopax a, b, C u ompene-

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

Baganune Ne9. Jlnst iuHeiiHOTO omepaTopa A 3a1aHbl 00pasbl 6aszucHbIxX dneMeHTOB A€, AE,, A€,

. 3anmcare MaTpuiy oneparopa 4 B 6asuce €,, €,, €, 1 HaliTn 0Opa3

JJieMeHTa X .
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X

=2¢,—-4¢, +¢€,.
3ananue Nel0. Haiiti coOCcTBeHHbIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIeparopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oa3uce marpuieit A= 7 9l

PI'P Ne 1, yactn 3

Baganne Nel. Tlpsimast |, mpoxomut wepes Touky A mapamnensso Bektopy . [Ipsmast |, mpo-
XOIUT yepe3 Touky B meprnenaukynsapHo BekTopy N . HaiiTi TouKy nepecedeHust MpsMbIX U Yol
mexay sumu, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).

Baganne Ne2. [lana npsivast |, . [Ipsimast |, mpoxomur yepes Toukn A u B . Haiitu paccrosiuue ot
ToukH mepecedenus npameix |, u |, no mpsmoii 1.

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

3amanne Ne3. Haiitu paccTosiHUE OT TOYKH |\/|O JI0 TUIOCKOCTH ¢ , IPOXO/ISIIEH yepe3 Touky A

nepreHauKyispro sekropy N, ecmu M, (0; 1;7), A(2;-1;4), N(6;22; -3).

3aganue Ne4. Haiit yroa MexIy INIOCKOCTBIO (X M IUIOCKOCTBIO /7, IPOXOAAIIEH uepe3 TOUKU

A BuC,ecmm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucaTh KAHOHMYECKHE YpaBHEHMS MPSIMOiL, 3aJaHHOM OOLIMMU ypaBHEHUSIMU.

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

Bananne Ne6. Haiitu ToUKy mepecedeHus IpsaMoil | W IIockocTM @ ¥ yros Mexmay HUMH.

I:XLZ:X:Z—_l; a:x+2y-32z-12=0.
3 4 -2

Baganne Ne7. Tlpsimast |, mpoxomut wepes toukun A u B. Ilpsmast |, npoxoaut yepes Touky M
TEPIEHUKYIAPHO IocKocTH ¢ . Haiitu yron mesxay npsambivu |, u |, 1 BeisicHuTS — nekar s

OHH B OJHOM IIJIOCKOCTH HJIN CKpPCIIUBAIOTCA.

A9;-31,B(4,4,-5,M (-111;,-11), «a:2x+3y-z-1=0.

(x+3)° y*
49 25
Tpuchl. [locTpouTh KpUBYI0, H300pa3UTh (POKYCHI, AUPEKTPUCHI.

3amanue Ne8. [Ins maHHOW KpUBOU =1 yka3aTh OKYCHI, SKCLIEHTPUCUTET, TUPEK-

Saganue No9. Tpusectn ypasuenue kpuoii 9X° — 25y° —18x + 200y —616=0 k kaHoHude-
CKOMY BHJIY U TIOCTPOMTH KPUBYIO.
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KonTposbHble 3aqanus (mpuMepbl)
Bapuanr.

1. HaiiTu 3Ha4eHus MaTpUYHOro MHOrounena F(A)

f(x):—x3+2x2—x+3,A:(_1 O}
3 2

-2 0 8 1 -5
2. HaliTi panr MaTpuIsl IpUBEJECHUEM K CTYIIEHYaTOMY BUY g 2 6 3 _13
1 -3 13 5 17

1 2 1
3. BeruuciauTts onpeaeauTens NpUBEACHUEM K CTYIIEHUaTOMY BHY 3 -5 3
2 7 -1

4. Haiitu matpuiy, oOpaTHyto maHHO# (a). PemmTs MaTpuaHoe ypaBHeHuE (0)

1 2 1
3 5 3 (6) L 2 (2 3 3

(@) 3 4)7 |3 -1 0
2 7 -1

5. Pemuth cucteMy ypaBHEeHUH. YKa3aTh 001ee U OTHO YaCTHOE pellieHue (a).

Pemuthb cuctemy ¢ moMoIip0 00paTHOW MaTpUIlk! U 1o ¢opmynam Kpamepa (0)

4% +9X, —5%, —8X, =5 X, +2X, + %X, =5
(a) 43X, +7X, —2X;—4x, =4 (6) 3%, —5X, +3%; =—7
2X, +5X, + X, +3X, =3 2X + X, — X, =13
BapuanTt
1. Pacrmcats Pa3JI0KEHUC BEKTOpa ;(. 10 BEKTOpam B, a,F
x=1{5-12,1, p=1{1,-3,0}, q={1-11}, r={0,-1,2}

2. KonnuHeapHs! 11 BeKTOpel P u (?

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

3. Jlana nupamuza ¢ BepmmHaMu B Toukax AAAA, .

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

Harvitu:

a) yron mexuay peopamu AA,, AA,
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0) 00beM IMpPaMuAbI

B) JUIMHY BBICOTBI OMyIIIeHHOH Ha rpans A A, A,
I') HaliTH JUTMHY Me/IUaHbl, IPOBEICHHYIO U3 BepuHbl A k pedpy A A,

4. BBIYMCINTH MIIOMIA/b TTAPAIUIENOrPaMMa, MOCTPOESHHOTO Ha BEKTOpax a u D o — yron Mexay BekTo-

pamu B I/Ia

a=2p+q, b=p-34,  [p|=2.[a=2,  a=7.

Bapuant

1. Haiitu paccrostHue ot Toukn M 1o mnockoctn (M1M2M3):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M;(-2;1;3)

X+y+z-2=0
X—y-32+6=0

2. Brinucath KAHOHUYECKOE YPABHEHUE MPSIMO: {

X-2 y-3 z+1

u X+Yy+2z-9=0.
1 -4

3. Halitu TOuKy nepeceueHus: IpsiMou U MIIOCKOCTHU:

x-1
4. Haiitu Touxy P, cummerpuunyio Touke P otnocurenso npsmoii |: P (0; -1 3) u = ll =

1

5. Hamucathb ypaBHEHHE IIIOCKOCTH O TIpOXoJsuiei uepes Touky M, u neprneHIuKynspHO  HpsMoit

(MM,): My(3;2;0), M, (455), M,(2,-1;4).
6. HaliTn KocHHYC yIiIa MEeXIy ITIOCKOCTSAMH O/ U Oy .
o, :3X—y+3=0, a, : Xx—-2y+5z-10=0

BapuanT 3aaHHil NPOMEKYTOYHOI'0 TECTa

1.1. HaifTi panr MaTpHIIbI TPUBEACHUEM K CTYTIEHUATOMY BUILY

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

1 -2 -2 3 5
1.2. Pewuts MaTpuIHOE YpaBHEHHE (X =
-3 4 3 -1 0

X +2%X, + X, =5
1.3. Pemuts cuctemy 1o popmynam Kpamepa 3%, —5X, +3%, =—7
2X +7X, — %, =13

2.1. Hamtucats pasiokende Bekropa X IO BEKTOpam B, a,F Si = {5, —12,1} , B = {l, —3, 0} ) a = {1, —l, 1} )
r={0-12}



— — —

2.2. BEIMUCIATD IUIOMIAb HapajIesiorpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b a- yroa Mexny Bektopamu 0 u (

2.3. lana nupaMu/ia ¢ BEpUIMHAMU B TOYKAX A.LAzAsAA . A1(6,1, 3) , A2 (6, -2, —3) , A3 (2, 2, O) , A4 (—5,1, 0)

Haiiti nnvHy MeauaHsl, IPOBEACHHYIO U3 BEPIIUHBI A1 K pedpy A2 A3

. . x-2 y-3 z+1
3.1. Haiitu TOUKy TiepecedeHus MPAMOii U TIOCKOCTH: T - 4" X+y+2z-9=0.

x-1
3.2. HaiiT TOuKy Pl CHMMETPHYHYIO Touke P oTHOCHTensHO mpsMoit . P (0; -1 3) u —= ll =

z
1 1

3.3. HamucaTh ypaBHeHHE IIOCKOCTH (f mpoxogsmeit uepes Touxy M o ¥ TEPNEHAUKYIAPHO  MPSIMOi (l\/llNl 2) M 0 (3; 2; 0)

. M, (415), M,(2,-1,4).
4.1, Jlana kpuBasi BTOPOTO MOPsAKa X° + 4y2 —12x+16Yy +16 = 0. [Toay4nuTh KAHOHUYECKOE ypaBHEHNE KPUBOM U IOCTPOUTE €€

4.2. CocTaBUTh MaTpHIly Mepexoja oT 6azuca €,6,,6; K 6azucy el' , 62’ , 63' , eciu

€ =26 +86,+6E,; € =6 —6,+6,; & =€ +26,+6,

Kpurepun onenku:

- OLIEHKA «324TE€HO» BBICTABIISETCS CTYACHTY, €CJIM OH PEryJIipHO B TEUEHHE CEMECTPa MPEICTaBIISI
pelIeHys 3a/1a4, BBIITOJIHUI TIOJTHOCTBIO BCE 3a/1aHUS U UX 3alIUTWUJI, OTBETUB Ha BOIIPOCHI MpEno/ia-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPETyJISIPHO B TEUEHHE CEMECTpa Ipel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHUII 3a/laHHs HE TIOJTHOCTBIO MIIM BOOOIIE HE MPEeACTaBIIsT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPETIOAABATEIS.

Jlj1g mpoBeieHus! TEKYILEro KOHTPOJISI 3HAaHUM CTY/I€HTOB B AMCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIX Kadeapoil «MaTemaTukay OHJIAH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBHI.

3.2. IIpoMexyTOUHAS aTTECTALUSA
KommuiekT Bonpocos
JUHENHAS AJITEBPA

Marputibl, TUIIBI MATPHIL.

Ornepanuu ¢ MaTpHUIlaMU, UX CBOMCTBA.

YMHOXEHHE TPSIMOYTOJIbHBIX MaTPHII.

MatpuuHnas ¢popMa 3aUCh CUCTEMbI TUHEHHBIX aNreOpanuecKux YpaBHEHHM.
Onpenennurenu U X CBOWCTBA.

[Tonsitre onpenenurens. MUHOPHI U anredpandecKue TOMOTHEHUS.

CucreMbl TUHEHHBIX aNTeOpanyecKuX YPaBHEHHM, OCHOBHBIC MMOHATHS U OMPEIeIICHUS.
ITpaBuno Kpamepa penieHust CUCTEM JTUHEWMHBIX YPaBHEHUH.

OOpatHas MaTpuIia U €€ BEIYUCICHHE. Y CIIOBUE CYIIECTBOBAHMS OOpAaTHOM MaTPHIIBI.
10 Pemenue cuctem TMHENHHBIX alreOpandyeckux ypaBHEHUN METOA0M OOpaTHON MaTpHULIbI.
11. Meton ["aycca penieHus CUCTEM JTMHEHHBIX YPaBHEHH.

12. Pemenue mpon3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHH MeTo10M ["aycca.

LCoNoUR~WDNE
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13. Panr marpunsl. Teopema Kponekepa — Kanesm.

14. OnHoponaHbIE CUCTEMBI JIMHEWHBIX YpaBHEeHUI. Kputepuii cyniecTBOBaHUS HETPUBUAIBHBIX pe-
LICHUH.

15. [lonsiTHe BEeKTOpa U JIMHEIHBIE ONlEpallMy HaJl BEKTOpPAaMH, CBOKWCTBA Olleparuil.

16. JIuneitHas KOMOMHAIMS BEKTOPOB.

17. JluneitHast HE3aBUCUMOCTh U JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuit nu-
HEWHOMN 3aBUCUMOCTH.

18. I[Monsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBaHHbIl 0a3uc. Paznoxenne BekTopa o BeKTopam Oasuca.

20. YnopsimoueHHast TpOiKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE IMPOU3BEACHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.

22. Y cloBHs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Matpuna nepexoja oT 0asuca k 0asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucrembl koopauHat. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPAWHATHI HA MJIOCKOCTH U B IPOCTpaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTH U IIPSMOU.

Brruucnenue paccTosHUN MEXKy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U ITIOCKOCTBIO.
Brruncinenue pacCTOsSHUSA MEXY CKPEIMBAIOIMMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IIPSIMOU U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSIMM.
KpuBble BTOpOro nopsiika Mx reoMeTpu4ecKHe CBOWCTBA M ypaBHeHHMs. [IpuBenenue kpusoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

8. KanoHuueckue ypaBHEHUS HIIIMIICA, TUIEPOOIIBI, TapaboIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. KanoHnnveckue ypaBHeHHUs Cephl, SJUIUIICOUIA, KOHYCOB, THIIepOO0JIONI0B, TapaboIon I0B.

Noakown

DK3aMEeHAIIHOHHBIE OMJIEeThI

Haznauenue: Vcnionb3yroTces 115 mpoBeAeHUs TpoMexyTouHol arrectanuu (I1A) no qucnumniuze
«JIuneiinas anredpay.
Pernament sk3ameHa: - Bpemst Ha OATOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.
KoMIUIeKTBI DK3aMEHAIMOHHBIX OMJICTOB JIOJDKHBI cojiepkarh OmteToB Ha 25-30% OobIrie gyuciia
CTYZCHTOB B Ipymnre (XpaHsaTcs Ha Kapeape «MaremaTukay).
TunoBble BApUAHTHI OWJIETOB NPUJIATAIOTCS.

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPAITN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBFPA3OBATEJILHOE
YUPEXJEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJUTEX)

dakyabpTeT 6a30BbIX KOMIIETEHIINH, Kadenpa «Marematuka»
Huctunmuna  «JluHelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET
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1. Omnpenenurenu u UX CBOMCTBA.

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

2. Pemmrts MaTpuuHOE ypaBHeHHE XB=A, eciu A:(l 2]’ B:(—l 2).

3. Pemmuts cuctemMy MeTO10M 00paTHOM MaTpPHUIIBI {

Ecau Her, HaliTi 00beM mapaJuiesenuiena, IOCTPOEHHOIo Ha BEKTopax a,b,c.
5. Haiitu yron Mexy Bektopamu a = (1,—2,-2) 1 b =(2,0,1).

YTBepxneHo Ha 3aceqanuu kapeapsl mareMaTHku « 03» 05 2023 r., mporokon Ne 10

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

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O OBPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@DakyabpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTuka»
Hucturmmuna  «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. KoopauHate! BekTopa.

12 -1
2. BBIMMCINTE OnpenenuTens Matpuibl C=A', ecmum A={3 1 0.
011

4% —2X, +3X3 =12,
3. Pemmure cucteMy ypaBHEHHI MeTOAOM ['aycca < x; +5%, —3x%; =1,
2% +3Xy —2X%3 = 3.
4. Tloka3atb, 94TO BEKTOpbl m =(1-1,2), n=(2,0,3), p=(-2-11) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Hlano oOmiee ypaBHeHUe mpsiMoii  —2x+3y—-5=0. HamucaTs: ypaBHEeHUE NPSAMOIi C YyTIOBBIM KO-
s duLMeHTOM; YpaBHEHHE IPSIMON B OTPE3Kax; HOPMAIIbHOE YpaBHEHHE MPSMOIA.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MaTemaTuku «_03» 05 2023 r., nmporokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacunsesa / /

I[J'ISI MMPOBCACHUA TPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUH CTYACHTOB B JTUCTAHIIUOHHOM (I)OpMaTC
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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